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When more potent drugs are 
needed, prescribe one of the con- 
venient single-tablet combinations 


Rauwiloid® + Veriloid® 
alseroxylon 1 mg. and alkavervir 3 mg. 
or 


Rauwiloid® + Hexamethonium® 


alseroxyion 1 mg. and hexamethonium 
chloride dihydrate 250 mg. 


Many patients with severe hypertension can be main- 
tained on Rauwiloid alone after desired biood pres- 
sure levels are reached with combination medication. 


RavuwILorp provides effective Rauwolfia 
action virtually free from serious side effects 
... thesmooth therapeutic efficacy of Rauwiloid 
is associated with a lower incidence of certain 
unwanted side effects than is reserpine...and 
with a lower incidence of depression. Toler- 
ance does not develop. 

Ravuwit.or can be initial therapy for most 
hypertensive patients... Dosage adjustment is 
rarely a problem. 
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“Lam at this 


moment deaf in the 


ears, hoarse in the throat, 


red in the nose, green in 


the gills, damp in the eyes. 


twitchy in the joints and 


fractuous in temper from 


a most intolerable 


and oppressive OLD. 


—from Charles Dickens 


Dickens’ cold was probably a virus. But physicians are no longer content to diagnose these ever- 
present diseases as ‘‘colds,” “the flu,’’ or “the virus that’s going around.” For accurate diagnosis, 


we recommend 


NEWER VIRUS DISEASES 


CLINICAL DIFFERENTIATION OF ACUTE RESPIRATORY INFECTIONS 


by John M. Adams, M.D., Ph.D. 


This book describes the epidemiologic and clinical features of the influenza-like diseases, with 
emphasis on etiologic diagnosis as a basis for wise therapy. It covers 
THE MYXOVIRUSES—influenzae A, B, and C; para-influenza viruses (hemadsorption and 
croup-associated) * THE ADENOVIRUSES * THE ENTEROVIRUSES—Coxsackie viruses 
(A and B), polioviruses, and the recently discovered ECHO viruses * BACTERIAL, 
FUNGAL, and RICKETTSIAL DISEASES in which respiratory symptoms are predominant 
* and other diseases caused by respiratory viruses. 


There is also a section on the common cold as a possible entity, although every disease discussed 


in this book may at some time in its development mimic the symptoms of what people call ‘’colds. 
You'll find NEWER VIRUS DISEASES an excellent aid in the enlightened diagnosis and manage- 
ment of respiratory diseases. 


probable price $5.50—at your medical bookstore, or write for a copy 
N THE MACMILLAN COMPANY, 60 Fifth Avenue, New York 11, N. Y Box A-2 


Please send me a copy of ADAMS: NEWER VIRUS DISEASES on approval. (You may return it within 10 days at no 
obligation. Otherwise, keep it, and we'll bill you 


Nome 


City _Zone State 
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Clarint can do this for 


your postcoronary patients 


WITHOUT CLARIN, turbid blood serum five hours 
after a fat meal: This unretouched dark-field photo- 
micrograph (2500X) shows potentially hazardous fat 
concentrations circulating in the blood stream of a 
patient after a standard fat meal. 


CLARIN is sublingual heparin potassium. One 
mint-flavored tablet taken after each meal effec- 
tively “causes a marked clarification of post- 
prandial lipemic serum.” Clarin facilitates the 
normal physiologic breakdown of fats, with no 
effects on the blood-clotting mechanism.’ It 
therefore provides important benefits for your 
postcoronary patients. 


Indication: For the management of hyperlipemia asso- 
ciated with atherosclerosis. 


Dosage: After each meal, hold one tablet under the 
tongue until dissolved. 

Supplied: In bottles of 50 pink, sublingual tablets, each 
containing 1500 I.U. heparin potassium. 

1. Fuller, H. L.: Angiology 9:311 (Oct.) 1958. 


2. Shaftel, H. E., and Selman, D.: Angiology 10:131 (June) 
1959. 
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WITH CLARIN, clear blood serum five hours after a 
fat meal: After eating a standard fat meal as at left, 
the same patient has taken one sublingual Clarin 
tablet. Note marked clearing effect and reduction in 
massive fat concentrations in this unretouched photo- 
micrograph (2500X). 


0.5 


Heparin Series B 
0.4 


T 


Optical Density 


Control Series 0 
0.3 


0.2 


2Hrs. 3Hrs. 4Hrs. 5SHrs. 6Hrs. 


Fasting 1L.Hr. 
Hours After Fat Meal 


Level 


Average serum optical density in 36 patients after fat 
meal with and without sublingual heparin.” 


*Registered trade mark. Patent applied for. 


Sher Leeming New York 17, N.Y. 
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Racks bs of to Physicians 


Be Sure to Visit the Lea & Febiger Exhibit at Booth 21 
Annual Session, American College of Physicians 


WOHL & GOODHART—MODERN 
NUTRITION IN HEALTH AND DISEASE 


GRAY’S ANATOMY OF THE HUMAN BODY 
By HENRY GRAY, F.R.S. Edited by CHARLES 


MAYOG OSS, M.D., Louis iana State University, Edited by MICHAEL G. WOHL, M.D., Hahne- 
New Orleans. 1458 pages, 7" 210". 1174 illus. mann Medical College and Hospit: al, Philadel phia; 
trations, mostly in color. New 27th (American and ROBERT 8. GOODHART, M.D., The Na- 
Centennial) edition. S17.50. tional Vitamin Foundation, Ine. 59 CON- 


TRIBUTORS. 1152 pages. d. 154 
tables. New 2nd edition. $18.50. 


COZEN— OFFICE ORTHOPEDICS 
By LEWIS COZEN, M.D., F.A.C.S., College of | LEWIN—THE FOOT AND ANKLE 


Medical Evangelists, Los Angeles. 430 pages. By PHILIP LEWIN, M.D., F.A.C.S., F.LCS.: 
321 illustrations. New 3rd edition, 89.50. Kmeritus, Northwestern University Medical 
School, Chicago. 612 pages. 339 illustrations. 

GROLLMAN— PHARMACOLOGY AND New 4th edition. $14.00. 


THERAPEUTICS 


By ARTHUR GROLLMAN, Ph.D., M.D., 
F.A.C.P., Southwestern Medical School, Univer- AND — SYNDROMES 
sity of Texas. 1079 pages. 217 illustrations, 2 By EMANUEL GOLDBERGER, M.D., F.A. 
in color. 42 tables. New 4th edition. $12.50. C.P., Montefiore Hospit: al and ¢ ‘olumbia Univer- 
sity, New York. 322 pages, 51/4" x 7 3/4 38 


tables, charts and diagrams. New. $6.00 


JOSLIN-—-TREATMENT OF DIABETES 


MELLITUS FRIED—TUMORS OF THE LUNGS 

By ELLIOTT P. JOSLIN, M.D.; HOWARD F. AND MEDIASTINUM 

ROOT, M.D.; PRISCILLA WHITE, M.D.; and By B. M. FRIED. M.D.. F.C.C.P.. Montefiore 
ALEXANDER MARBLE, M.D., New England Hospital, New York; AND CONTRIBUTORS. 
Deaconess Hospital, Boston. 798 pages. Illus- 467 pages. 340 illustrations on 231 figures and 4 
trated. 153 tables. 10th edition. S16.50, in color on 2 plates. 22 tables. $13.50. 


POLLACK— BREAST TUMORS EPSTEIN CLINICAL RADIOLOGY OF 
By ROBERT S$. POLLACK, M.D., F.A.CS. ABDOMINAL DISORDERS 


Stanford University School of Medicine, San By BERNARD 8S. EPSTEIN, M. D., L ong Island 
Francisco. 147 pages,?"" x10". 47 plates and 16 Jewish Hospital and Albert Einstein College of 
tert figures. 5 tables. S6.00, Medicine, Yeshiva University, New York. 352 

pages,7" 210". 406 illus. on 224 figures. $15.00. 


JAFFE TUMORS AND TUMOROLS 
CONDITIONS OF BONES AND JOINTS 


KATZ, STAMLER & PICK—NUTRITION & 
ATHEROSCLEROSIS 


By HEN . L. JA FE bh, M.D., Hospital for Joint By LOUIS KATZ. M.D.. Cardiovascular Depart- 

STAMLER, M.D., Chicago Board of Health; and 

; RUTH PICK, M.D., Cardiovascular Depart- 

QUIMBY, FEITELBERG & SILVER — ment, Michael Reese Hospital, Chicago. 146 
RADIOACTIVE ISOTOPES IN CLINICAL pages. 67 illustrations. $5.00. 


PRACTICE 
By EDITH H. QUIMBY, Sc.D.,’ College of Physi- 


FAUST AND RUSSELL—-CRAIG AND 


cians and Surgeons; SERGEL FEITELBERG, FAUST’S CLINICAL PARASITOLOGY 

M.D., The Mt. Sinai Hospital and College of By ERNEST CARROLL FAUST, A.B., M.A., 
Physicians and Surgeons; and SOLOMON Ph.D., Tulane University School of Medicine, 
SILVER, M.D., The Mt. Sinai Hospital and New Orleans, La.; and PAUL FARR RUSSELL, 
College of Physicians and Surgeons, Columbia M.D., M.P.H., Staff Member, The Rockefeller 
University, New York. 451 pages. 97 illustra- Foundation. 1/078 pages. 346 illustrations and 
tions. S10, plates in color. 23 tables. 6th edition. S15.00, 


LEA & FEBIGER Sar 
Philadelphia 6, Pa. 
Please send me books indicated in margin below. 


OO Cheek enclosed. Bill me at FE 30, 10 60, FJ 90 days. OD Charge on your partial payment plan. 


We pay postage if remittance in full accompanies your orde ) 
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don’t miss at __BOOTH NO. 29 


NEW! Gives quick clinical clarity to the ECG 


ARBEIT, RUBIN & Gross’ 


Differential Diagnosis of the ELECTROCARDIOGRAM 


Here is the new book in which you will discover 
an ingenious page-by-page arrangement that quickly 
clarifies the ECG... shows how to confirm a 
diagnosis previously made. . . how to differen- 
tiate from simulating conditions ‘ how to utilize 
the clinical implications of the correctly interpreted 
electrocardiogram. 
Each deviation from the normal ECG is identified 
and delineated to give you a sharper picture of the 
deviation in the terms of DIFFERENTIAL DI- 
AGNOSIS. Special emphasis is placed on border- 
line changes, normal variations and non-specific 
changes and how to distinguish these changes from 
the definitely abnormal. 

The foremost feature, of course, is detailed cov- 
erage of DIFFERENTIAL DIAGNOSIS. Each 
abnormal segment or wave of the ECG is dis- 


STROUD’S 


Cardiovascular Disease 


Now up-to-date with the latest revision pages! 
This complete and outstanding guide on heart 
is the loose-leaf work that moves for- 
61 world leaders 


disease 
ward with the new knowledge. 
collaborate to achieve this foremost postgradu- 
ate course in diseases of the heart and blood 
vessels. 

Edited by WILLIAM D. STROUD, M.D., F.A.C.P., 
University of Pennsylvania, and MORRIS W. STROUD, 
III, M.D., Western Reserve University. 2 loose-leaf vol- 
umes, 900 illustrations. Boxed, $45.00. 


cussed and illustrated to clarify the diagnostic 
picture. You are given point-by-point clues to the 
identification of all the common arrhythmias, with 
hundreds of illustrations that vividly reproduce the 
important electrocardiograms. Clinical as well as 
electrocardiographic evidence helps to differentiate 
states that have similar ECG changes. 


509 ILLUSTRATIONS: Every section of the 
book is illuminated with illustrations that portray 
important points. Among the 509 pictures are 107 
text illustrations and 402 electrocardiograms, each 
picture reproduced in sharpest clarity. 


By SIDNEY R. ARBEIT, M.D., 
cal Medicine, Seton Hall College of Medicine; IRA L. 
RUBIN, M.D., Lecturer in Medicine, Columbia University; 
HARRY GROSS, M.D., Assistant Clinical Professor of Medi- 
cine, Columbia University. 220 pages (9 « 12”). 107 
illustrations, plus 402 electrocardiograms. $10.50. 


Associate Professor of Clini- 


New Davis Monograph! 


Arterial Hypertension 


By IrviNE H. Pace 


The first Davis Monograph ... and the sub- 
ject is a “first” today! This handy-sized 
brochure makes available the up-to-date views 
of Dr. Irvine H. Page, a renowned worker. 
Dr. Page covers the clinical, bedside problems, 
the underlying mechanism that marks the dis- 
ease, the latest methods of treatment. 


Director of Research, 
illustrated; in 


By IRVINE H. PAGE, M.D., 
Cleveland Clinic Foundation. 40 pages, 
durable, flexible binding. $2.00. 


Today ! 
F. A. DAVIS CO. 


Name 


City 


F. A. DAVIS COMPANY, 


1914 Cherry Street, Phila. 3, Pa. 


Send at once and charge to my account: 
(J Arbeit, Rubin & Gross’ Differential Diagnosis of the ECG, $10.50 
( Page’s Arterial Hypertension (Davis Monograph), $2.00 


[] Stroud’s Cardiovascular Disease (2 Vols., boxed) $45.00 


Address 
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from 
PAUL B. HOEBER, Inc. 


DURHAM’S 
Encyclopedia 
of 
Medical 
Syndromes 


Practical new tool for the clinician. Information on 
nearly 1,000 recognized syndromes is available here in 
convenient, easily accessible form. The indispensable 
companion to your medical dictionary, it includes the 
commonplace, the unusual, and the rare physiologic dis- 
turbances that constitute a syndrome. The basic ar- 
rangement is alphabetical, and both eponymic and 
descriptive titles are used as they have been accepted 
in the literature. Of special help is the unique index 
by classifications. 

By Ropertr H. Duruam, M.D., Phys sician- in-Charge, Division of 
General Medicine, Henry Ford Ho spital. Foreword by TINSLEY 
R. HARRISON, ’M.D. 644 pages. $13.50 


WILLIAMS’ 
Diabetes 


54 experts present today’s new knowledge. The char 
ing picture in diabetes and the great progress in numer- 
ous phases of metabolic research in recent years has 
created an urgent need for a completely new 
Fach one of the authors was chosen for his ability to 
present the latest information in practici il terms as we 
as for his own contributions to the field of metab 
disorders. 

Edited by Ropert H. M.D., 


Professor of Medicine, University of Washington; 
Chief, University Hospital. 810 pages, illustrations. 


boo k. 


Executive Officer and 
Physician 
$20.00 


cian 


JOHNSON’S 
The 
Older 
Patient 


New help in a growing area of practice. Twenty-on 
experts provide clear, concise discussions ot causes, 
symptoms, diagnosis, and treatment of the principal 
disorders of later years—with emphasis on rented 
diagnosis and treatment. Nutrition of the aged, the 
anatomic changes that accompany the aging proce 
and ways to help the patient adjust to the many prob- 
lems of advanced years are all carefully considered. 


Edited by WINGATE M. JOHNSON, M.D., Chief of Staff, Private 
Diagnostic Clinic and Profes yr Emeritus of Clinical Internal 
Medicine, Bowman Gray School of Medicine at Ww ‘ake Forest College. 
About 600 pages, illustrations. In press 


PAUL B. HOEBER, Inc. 


MepIcAL Division oF HARPER 
& BRoTHERS 


49 East 33rd Street 
New York 16, New York 


AIM 2 60 


Please send me on approval: 
DURHAM’S Encyclopedia of Medical 
Syndromes 
WILLIAMS’ Diabetes 
JOHNSON’S The Older Patient 


$13.50 
$20.00 
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HARVARD MEDICAL SCHOOL 


Courses for Graduates 


RECENT ADVANCES IN INTERNAL MEDICINE 
One Week—June 6 through I1, 1960 


By Georce W. THorn, M.D., and Associates 
al the Peter Bent Brigham Hospital 


\ course of instruction designed to provide basic science information for internists 
of considerable clinical experience who wish to improve their understanding of 
the fundamental biochemical and physiological processes underlying the diag- 
nosis and treatment of human disease. Lectures, seminars, and round-table 
discussions. Tuition $150. 


INTERNAL MEDICINE 
Six Weeks—June 13 through July 22, 1960 


By Water Bauer, M.D., and Associates 
al the Massachusetts General Hospital 


\ course covering most of the important segments of internal medicine. A dis- 
cussion of recent advances in these fields is an integral part of the course, which 
also includes didactic lectures, demonstration of clinical material, and informal 
panel discussions. Tuition — $400. 


CARDIOVASCULAR DISEASE 
Eight Months—October 3, 1960 through May 31, 1961 


By The Carprac STAFF OF THE MASSACHUSETTS GENERAL HosprraL 
under the direction of Edward F. Bland, M.D. 


\ course intended for internists who desire extensive instruction in cardiovascular 
disease. Lectures and teaching exercises are given by members of the staff of 
the School, of the Hospital, and of other Boston institutions. Lectures include 
a special series on electrocardiography and vectors, x-ray and fluoroscopy (in- 
cluding angiography), pathology, and certain related aspects of cardiovascular 


disease. Tuition— $800. 


For catalogue and application form, write to: 
ASSISTANT DEAN, COURSES FOR GRADUATES 
HARVARD MEDICAL SCHOOL, Boston 15, Massachusetts 
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UNIVERSITY OF 


PRESS 


THE PHYSIOLOGY AND TREATMENT 
OF PEPTIC ULCER 


Edited by J. Garrott Allen. “Twelve leading ulcer specialists give a thorough 
analysis of how the stomach works, a summary of the established principles 
of diagnosis and treatment, and full accounts of controlled animal studies 


and clinical records. 236 pages, profusely illustrated, index $7.50 


A BIBLIOGRAPHY OF 
INTERNAL MEDICINE 


Vol. 1, Communicable Diseases; Vol. Il, Selected Diseases 


By Arthur L. Bloomfield, M.D. A critical and annotated bibliography of 30 
communicable diseases ‘A first rate work.”—FRANK B. ROGERS, M.D., Bulletin 
of the Medical Library Assn. “A notable contribution to medical history 
and an invaluable supplement to medical education.”—-Scientific American. 
Vol. I, 552 pp. $10.00 
Vol. If, 320 pp. $6.00 


CLINICAL EPIDEMIOLOGY 


By John R. Paul. Based on the concept that clinical epidemiology is con 
cerned with the ecology of disease, this book is the first American publication 
on epidemiology from a medical rather than from a sociological viewpoint. 
“This book should be considered a requisite not only for public health caree1 
personnel but also for every practicing physician.”—Journal of AMA. 289 


pages, Illus. $5.00 


GROWTH DIAGNOSIS 


By Leona M. Bayer and Nancy Bayley. Selected methods for interpreting and 
predicting physical development from one year to maturity The authors 
show how to apply diagnostic methods, what clinical predictions can be made, 
how the physician should adjust his predictions through subsequent observa- 


tion, 280 pages, figures, charts, tables, index. $10.00 


Through your bookseller a 
UNIVERSITY OF Miago PRESS 5750 Ellis Avenue, Chicago 37, Illinois 


In CANADA: The University of Toronto Press, Toronto 5, Ontario 
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Treated Orally with 
-Borcherdt’s 


MALT SOUP EXTRACT 


shows good results. 
We wovid like to send 
you the recently 
published paper by 
Dr. Louis H. Brooks 
who says, 


“It was found that administration of Malt 
Soup Extract in dosages of one or two table- 
spoonfuls twice daily produced favorable re- 
sults. Within two or three days after begin- 
ning this simple regimen, the itching and 
burning usually disappeared. Frequently 
there was prompt remission of symptoms 
which was followed by improvement in the 
condition of the tissue of the anal canal and 
the perianal skin.* 

Malt Soup Extract promotes the growth of 
aciduric flora in the lower tract. Because this 
product is a food and not a drug, there are no 
side effects. Because it is not habit forming, 
it can be given over long periods of time 
when necessary. Diabetic patients should 
allow for 60 calories for each tablespoonful. 

Malt Soup Extract Powder is specially 
processed non-diastatic barley malt extract 
neutralized with potassium carbonate. 

Two heaping tablespoonfuls twice a day 
is the usual onde dose and this may be 
reduced to two tablespoonfuls at bed time 
when satisfactory results are secured. 

Malt Soup Extract is available in liquid and 
powder form in 8 oz. and 16 oz. jars at most 
drug stores coast to coast. 

*Diseases of the Colon & Rectum, 
Vol. 1, No. 5, Sept.-Oct. 1958. 
Samples and literature gladly sent 
on your request 


Borcherdt Company 


217 North Wolcott Avenue, Chicago 2, Ill. 
In Canada: Chemo Drug Co. Ltd., Toronto, Ont. 


Borcherdt Company PAP 
217 No. Wolcott Ave., Chicago 12, Ill. 


Gentlemen: Please send samples and literature of 
your Malt Soup Extract (Maltsupex) 


O Powder Liquid 


Address. 


City 
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A Drug 
is Only As Sound as the 
Facts Behind It. 


You'll Get Sound Facts in 


DRUGS OF CHOICE 1960-1961 


Because only you have a thorough knowledge of 
your patient's history and background, only you are 
qualified to select the optimum drug which can be 
prescribed with safety and efficacy for his condi- 
tion. If you feel that you should have this final 
rationale of choice rather than relinquish it to an 
arbitrary source, then DRUGS OF CHOICE 1960- 
1961 is the only drug therapy book for you. Unlike 
any other book published, DRUGS OF CHOICE 
1960-1961 reviews all the drugs in current use— 
both old and new—and gives you concrete reasons 
for choosing one drug over another. It’s truly an 
unbiased analysis on which to base your drug 
decisions. Edited by Walter Modell, M.D. and 
written by 46 eminent contributors, DRUGS OF 
CHOICE 1960-1961 is modern and up-to-date, 
too! Seven chapters have been added on topics of 
current medical interest and a new parents, Drug 
Index has been incorporated at the back of the 
book for convenient cross reference. 

Edited by WALTER MODELL, M.D. Written by 46 
eminent clinicians and educators. Ready later this 


month. Approx. 965 pages, 6%" « 9%", 24 figures. 
Price, $13.50 


DeWeese-Saunders TEXTBOOK OF 
OTOLARYNGOLOGY 


Nowhere could you find a more authoritative and 
well-illustrated guide to help you keep abreast of 
all the recent advances in the diganosis and treat- 
ment of ear, nose and throat cases than TEXT- 
BOOK OF OTOLARYNGOLOGY. It provides you 
with a concise yet comprehensive coverage of all 
aspects of otolaryngology including operative pro- 
cedures, physical diagnosis and oral lesions. Em- 
phasis in this new volume is on diagnosis and 
treatment, the underlying causes of diseases, re- 
habilitation and preventive medicine. 

By DAVID D. DeWEESE, M.D.; and WILLIAM H. 


SAUNDERS, M.D. Just published. 1960. 164 pages, 
6%" « 934", 354 illustrations. Price $8.75. 


Order on 10 Day Approval! 


| The C. V. Mosby Cm 


32907 Washington Blvd., St. Lou‘s 3, Mo. 
Please send me on 10 day approval a copy of the 
books(s) checked below. T understand that if I am 
not completely satisfied, I can return the book(s) 
within 10 days with no charge or obligation. If 
remittance is enclosed, publisher pays the mailing 
charge. 
[) Modell, DRUGS OF CHOICE 
1960-1961. 
DeWeese-Saunders, TEXTBOOK OF 
OTOLARYNGOLOGY 
Payment enclosed 
(Same return 
privilege) 
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brand of phenelzine diltyaiaiaem sulfate 


No significant reports of toxicity to liver, kidneys or blood.” 
™ Nardil corrects depression with simple tablet therapy 
in 4 out of 5 cases within 2 to 6 weeks; therapeutic action 
often within first few days.'”° @ Prescribe Nardil when your 
patient is “down at the mouth,” apathetic (with or without 
associated anxiety), afflicted with feelings of guilt, self-con- 
tempt and uselessness, appetite and sleep troubles, and/or 
vague or exaggerated physical complaints. @ Nardil is also 
particularly effective in depressions associated with angina 
pectoris, rheumatoid arthritis and chronic disease generally, 
themenopause, and depressions of pregnancy and postpartum. 


NA-GPO2 


References: 1. Sainz, A.: Ann. New 
York Acad. Sc. 80:789, Art. 3 (Sept. 
17) 1959. 2. Thal, N.: Dis. Nerv. Sys- 
tem 20:197 (May, Pt. 1) 1959. 3. Saun- 
ders, J. C., Kline, N. S., et al.: Am. J. 
Psychiat. 116:71, 1959.4. Arnow, L. E.: 
Clinical Med. 6:1573, 1959. 5. Dickel, 
H.A., et al.: Clinical Med. 6:1579, 1959, 
6.Dunlop, E.: Rhode /sland M.J.42 :656, 
1959. 7. Sainz, A.: Dis. Nerv. System 
20:537, 1959. 8. Sarwer-Foner, G. J., 
et al.: Canad. M.A.]J. 
(in press) 1959. 9. 
Hobbs, L. F.: Vir- 
ginia Med. Monthly 
86 :692, 1959. 10. Dun- 
lop, E.: Dis. Nerv. Sys- 
tem (in press) 1960. 
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New! 


.for appetite control 


Helps you keep your patient 


on your diet 


DOES MORE THAN CURB APPETITE. 
ALSO RELIEVES TENSIONS OF DIETING 


AN EXTENSIVE SURVEY shows that in 
68% of overweight persons there is 
an emotional basis for failure to 
limit food intake.' Appetrol has 
been formulated to help you over- 
come this problem and to keep your 
overweight patient on your diet. 


THIS NEW ANORECTIC does more 
than give you dextro-amphetamine 
to curb your patient’s appetite. It 
also gives you Miltown to relieve 
the tensions of dieting which under- 
mine her will power. 


NED WATLACE LABORATOR 


IN PRESCRIBING APPETROL, you will 
find that your patient is relaxed and 
more easily managed so that she will 
stay on the diet you prescribe. 


Usual dosage: 1 or 2 tablets one-half to 1 
hour before meals. 


Each tablet contains: 5 mg. dextro-ampheta- 
mine sulfate and 400 mg. Miltown (mepro- 
bamate, Wallace). 

Available: Bottles of 50 pink, scored tablets. 
1. Kotkov, B.: Group psychotherapy with the 


obese. Paper read before The Academy of 
Psychosomatic Medicine, October 19538. 
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DEXTRO-AMPHETAMINE + MILTOWN® 
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In essential hypertension 


Lnew, oral ganglionic blocking agent. OSTENSIN : 

¢ smoothly and predictably lowers systolic an 
blood pressure 

¢ with very little constipation and 

fewer and milder other by-eflects common to 
glionic blocking agents. 

OsTenstn has proved to be especially useful in co: 

with chlorothiazide or its derivatives. The combi 

vides & few aitihypertenzive regimen,'*** 

maximum clinical benefits with reduced dosag: 

risk of by-effects. 

Wyeth Laboratories Philadelphia 1, 


Supplied: Tablets, scored, 20 and 40 mg., vials of 


Comprehensive literature supplie! 
on request 


References: i. Dunsmore, R.A., ct al.: 
Ame Se. 296:483 (Oct.) 1958. 2. 
Blaquier, P.. et al.: Univ, Michigan M. 
Bull; 24:409 (Oct.) 1958. 3. Smirk, 
F.H.; Submitted for publication. 4. 
TABLETS Janney, J-F ; Submitted for publication. 


Service to 


Canglionic blockade with lower incidence and sev: 
tain by-effects 


OSTENSIN IS THE TRADEMARK FOR TRIMS TOIDINIUM METHOS: 
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gentle relaxant-sedative 


WITH TIMED-RELEASE ACTION 
FOR A FULL NIGHT’S SLEEP 


nebralin 


TIMED-RELEASE TABLET 


Might as well try to put a tiger to bed (and keep him there) as to get most 
patients to sleep naturally all night. For disturbed, interrupted sleep is the 
most common sleep problem in routine practice. NEBRALIN — a timed-release 
tablet — encourages muscular relaxation and sustained, relaxed sleep. The 

combination of mephenesin and Dorsital* in NEBRALIN not only relaxes skeletal 
muscles. overcomes “fatigue-tension” and conditions the body for sleep, but also 
induces sound, relaxed sleep by gentle CNS sedation. Mephenesin is capable of 
producing sleep,’ and when combined with a barbiturate enhances barbiturate 
action.”* Moreover. the integrated action of the two components permits smaller 
dosage of each.‘ Thus, NEBRALIN—a gentle relaxant-sedative— avoids morning 


hangover. and carries your patients through the middle of the night, 


especially those patients who complain about waking up at 2 A.M. 


1. Schlesinger, E. B.: Tr. New York Acad. Se. 2:6 (Nov.) 1948. 2. Richards, 
R. K., and Taylor, J. D.: Anesthesiology 17:414, 1956. 3. Shideman, F. E.: 
Postgrad. Med. 24:207, 1958. 4. Berger, F.: Pharmacol. Rev. 1:243, 1949. 


Each Nebralin timed-release tablet contains: Dorsital*, 90 mg.; 
Mephenesin, 425 mg. Dosage: One or two tablets 2 hour before retiring. 
Supplied: Bottles of 50 Nebralin timed-release Tablets. 

* Dorsey brand of pentobarbital. 


SMITH-DORSEY : a division of The Wander Company + Lincoln, Nebraska 
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...TEN YEARS OF GROWING CONFIDENCE 
IN THE EFFECTIVENESS AND SAFETY OF 


BENEMID 


PROBENECID 


IN GOUT 


Bartels, C., and Matogsian, G, S.: 


3 euma ism 2 


BENEMID is “remarkably free from toxic side 
reaction....Patients tolerate the drug well .%2 


2. Lockie, L. M., and Talbott, J.: Does Your 
Patient Have Gout?, Scientific Exhibit, 
American Medical Association, New York City, 
June 3-7, 1957. 


C @gent, 


"Probenecia 
uricosuri 
ho 


Scientific Exh 
ibit, Am 
tion, Atlantic City, 


Supply: 0.5 Gm. tablets, botties of 100 and 1000 


For additional information, write Professional Services. Merck Sharp & Dohme, West Point, Pa 


Oo) MERCK SHARP & DOHME, DIVISION OF MERCK & CO.. INc.. PHILADELPHIA 1. PA. 
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Since the introduction of probenecid /BENEMID i 
into Clinical medicine...a eat deal of ustifiable 
enthusiasm has been evidenced and numerous re orts 
: Om the use of this drug have &ppeared....Al] be 
patients who have gout should be offered Prolonged 
therapy with a Safe uricosuric agent such as 
tment should be instituted 
to 0.5 Gm, twice daily thereafter, with- 
a 
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in cardiac patients - Compazine’ 


brand of prochlorperazine 


reduces the impact of emotional stress— 
relieves fear and apprehension. 

On “‘Compazine’, many “heart worriers” 
are protected against the emotional 

stress that may exacerbate cardiac pains 
or palpitations. And, with emotional 
tension dispelled, hypertensive patients 
often show a lowering of blood pressure. 


SMITH 
RUNES 
FRENCH 


: 
Age 
12 


ANNALS OF INTERNAL MEDICINE 


NO 
THYROI 
is used so widely and so often... stocked by so many leading 


pharmacies... regarded throughout the world as the pioneer 
in thyroid standardization and the original standard of com- 


parison for all thyroid preparations 


ALWAYS SPECIFY 
ARMOUR 
THYROID 


KANKAKEE, ILLINOIS 


ARMOUR PHARMACEUTICAL COMPANY Armcur Means Protection 
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new approach 
the concept 
“total management” 
in angina pectoris 


May 
\\ 
AA 
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Marplan prevents or reduces anginal pain — Marplan, a new, safer 
and therapeutically more effective amine oxidase inhibitor, pro- 
duced “excellent effects with relatively small doses”! when used on 
a continuing dosage schedule in patients with angina pectoris, 
Indicated primarily for patients with moderately severe to intrac- 
table angina pectoris, Marplan often “afforded greater relief than 
any other compound. . . .”! Response to Marplan is usually seen in 
a reduction of the number and severity of attacks, with consequent 
lowering of nitroglycerin requirements. 


A recent Marplan report from the literature? 


Usual Duration of 
Patients Age Diagnosis 
31 40's-70’s_ — Angina pectoris. 15-30 1-9 mos, 

“About one-half mg/day 
were severely ill.” 


Results: “Over 70 per cent of the patients reported notable benefits. . . .” 


Marplan creates a more confident mental climate — The profound 
antidepressive action of Marplan also controls the components of 
anxiety and hopelessness, which so often aggravate angina pec- 
toris. Patients display a “more cheerful outlook,”! improving the 
chances of success of the entire prophylactic regimen. 


Marplan strikes a happy balance of potency/safety — Marplan has 
been tested longer, and in more patients, than any of the recently 
introduced amine oxidase inhibitors. There have been no reports 
of liver damage attributable to Marplan or any other serious 
toxicity. Nevertheless, all precautions set forth in the product 
literature should be strictly observed. Specifically, since the pre- 
cise manner in which Marplan improves the cardiac status is as 
yet undefined and since so many patients attain a virtually pain- 
free state, it is imperative that patients be instructed to maintain 
the same restrictions of activity in force prior to Marplan therapy. 


Supplied: 10-mg tablets in bottles of 100 and 1000. 

References: 1. KR. W. Oblath, paper read at American Therapeutic Society, 
60th Annual Meeting, Atlantic City, N. J., June 6, 1959. 2. G. C. Griffith, 
Clin. Med., 6:1555, 1959. 


)hydrazine 


-{ ROCHE 
ROCHE® 


46 A ROCHE LABORATORIES 
Division of Hoffmann-La Roche Inc + Nutley 10 « N.J. 


a happy balance of potency /safety 
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ANNALS OF 


superior topica 


In convenient aerosol spray—for the treatment 
of dermatoses, particularly in out-of-reach prob- 
lem areas—a fresh approach to therapy 


a the superior anti-inflammatory effect of Kenalog 
Spray” provides anti-inflammatory, antiallergic, 
and antipruritic relief in acute, exudative, weeping 
lesions, even in extensive, out-of-reach problem areas. 


gs minimal local irritation and less chance of local 
contamination. 
mw metabolic studies show electrolyte disturbance 


does not occur when Kenalog is applied topically." * ° 


m easy to apply, gives broad, even coverage, and 
permits observation of lesions as they heal. 


INT ERN AL MEDICINE 


| corticosteroid 


Indications: Atopic dermatitis, contact dermatitis, eczematous 
dermatitis, neurodermatitis, seborrheic dermatitis, insect bites, 
pruritus ani and vulvae, lichen simplex chronicus, exfoliative der- 
miatitis, stasis dermatitis, nummular eczema, sunburn. 

Dosage: Apply the spray to the affected areas from a distance of 
3 to 6 inches, t.i.d. or q.i.d. A 3-second spray (delivering approxi- 
mately 0.1 mg. of triamcinolone acetonide) covers an area about 
the size of the hand. Cover the eyes when using Kenalog Spray 
on or near the face. 

Supply: Kenalog Spray in 50 and 150 Gm. containers of 3.3 mg. 
and 10 mg. triamcinolone acetonide respectively. Also available — 
Kenalog Cream (0.1%), Kenalog Ointment (0.1%) and Kenalog 
Lotion (0.1%) 


Reports to Institute for 

Medical Research. 2. How . M.: Squibb Clin. 

Res. Notes 1:5 (Oect.) Goodman, J. 

ares Clin. Res. Notes 1:1 (Oct.) 1958. 4. Smith, 
. IJr.; Zawisza, R. J., and Blank, H.: Squibb 

. Notes 1:6 (Oct.) 1958. 5. Fitzpatrick, 

$ . F. W., and Walker, S. A.: rie 

Clin. Res. Notes 1:1 (Oet.) 1958. 6. Lerner, A. B.: 

Notes 1:2 (Oct.) 1958. 

5 Bull, School of Med., U. 


References: 1. 


Squibb Quality — 
the Priceless Ingredient 
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CLINICAL NOTES 


HEMATOLOGY 


A NEW INTRAVENOUS IRON COMPLEX 


ASTRAFER® (ASTRA) I.V. 


COMPOSITION A soluble, high-molecular, iron carbohydrate 
complex, equivalent to 20 mg. trivalent iron 
per cc., not to be confused with saccharated 
iron complexes. 


PROPERTIES ASTRAFER@1.V. is a neutral solution and does 


not irritate the intima. It is relatively free 
from the side reactions previously encountered 
with other intravenous iron preparations, 
70-100% of the iron supplied by this agent is 
utilized in hemoglobin synthesis. Patient 
improvement is marked by a measurable sense of 
well being, and is seen coincidentally with the 
return to normal of serum iron and hemoglobin 
levels, usually beginning with the third or 
fourth injection. 


INDICATIONS Severe iron deficiency anemia characteristic of 
late pregnancy and massive or repeated blood loss, 
where rapid replenishment of large iron deficits is 
mandatory, and wherever orally administered iron 
may be either ineffective or poorly tolerated. To 
date, there is no evidence that this agent is of any 
value in anemias of polyarthritis or chronic nephritis. 
CONTRAINDICATIONS are pernicious anemia, leukemia or 
bone marrow depression, and liver damage. 


DOSAGE Initially, 1.5 cc. (30 mg.) to be administered 
slowly via the intravenous route. Patient should 
rest 15-30 minutes after each injection. Subsequent 


dosage increased according to instructions found in 
literature * accompanying each package. 


SUPPLIED 5 cc. color-break ampules, boxes of 10 


ASTRAFER tiv. 
*Further information including clinical background and detailed 
dos~ge instructions available to physicians on request. 


AN TRA PHARMACEUTICAL PRODUCTS, INC. 
Worcester, Mass. . U.S.A. 
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= KEEP YOUR 
<\HYPERTENSIVES 

AWAKE 
~AND. WORKING 
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THREE 
PRECISION-TAILORED 
DOSAGES 


ORETICYL 


(ORETIC™ WITH HARMONYL*) 


INCLUDING NEW ‘‘STARTER’’ DOSE FORM 
CONTAINING 25 mg. ORETIC & 0.25 mg. HARMONYL 


For precise control of hypertension therapy, Oreticyl comes in three strengths: 
1. Oreticyl Forte Combines 25 mg. of Oretic with 0.25 mg. of Harmonyl in a single 
tablet. Can often be used for initial treatment of many cases of established hyper- 
tension of any but minor degree. Offers Harmonyl’s full therapeutic effect poten- 
tiated by a maintenance dose of Oretic. Customary starting dosage: one tablet t.i.d. 
2. Oreticyl 50 Combines Oretic 50 mg., Harmonyl 0.125 mg. 

3. Oreticyl 25 Combines Oretic 25 mg., Harmonyl 0.125 mg. 

Once effect of Harmonyi is seen, either of above forms may be used after 2-3 
weeks to adjust dosage according to patient response. Also, either 25 or 50 strength 
may be used successfully to begin treatment in some cases of mild hypertension. 

All three strengths supplied in bottles of 100 and 1000. 


If you want more convenient therapy: 
This new combination of Oretic and 
Harmony in a single tablet may make 
possible a reduced dosage of both 
agents while still achieving a pro- 
nounced antihypertensive effect. 

Harmony| is fully as effective as the 
rauwolfias in reducing blood pressure, 
but the incidence of side effects—day- 
time lethargy, nasal stuffiness, de- 
pression—is distinctly lower. 
If you want to increase effectiveness 
of another agent: Oreticyl can be 
safely and effectively combined with 
other antihypertensives in treatment 
of more severe cases. 

Ganglionic blocking agents, for 
example, may be—and should be— 
administered at just half the recom- 


mended dose, due to Oreticyl’s poten- 
tiating effect. 

...BRIGHTEN THE DREARY DIET, TOO 
The pronounced sSaluretic effect of 
Oretic may often allow you to relax ex- 
tremely rigid low-salt diet restrictions, 
even while Harmonyl keeps working to 
bring blood pressure down. 


ABBOTT 
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(Phenindione, Schieffelin) @ 


Danilone 


“the anticoagulant drug of choice’” 


When DANILONE was administered to 33 
postmyocardial infarct patients, only 
two thromboembolic episodes occurred 
in two patients in 565 patient-months. 
Five such episodes in 50 patient-months 
occurred in four patients who had 
stopped taking anticoagulants.’ 

“twice as fast in reaching therapeutic 
levels’* In 117 patients, the average time 
DANILONE required to attain therapeutic 
levels was less than 36 hours.‘ With 
bishydroxycoumarin, two to four days 
are required for equal effect.® 

“a greater degree of control’”® DANILONE 
held prothrombin activity in 200 patients 
to between 5 and 10 per cent of normal 
“with greater facility” than in another 
series where bishydroxycoumarin was 
used.® Generally, most satisfactory con- 
trol can be obtained by dividing the dos- 
age schedule into two 12-hour intervals.?-* 
“a reputation for safety’? DANILONE, un- 
like the coumarin derivatives, has a short 
recovery period and no cumulative 
action.®.*-9 As a result, DANILONE “...can 
be administered with reasonable safety 
in the presence of many conditions 
which would contraindicate the use of 
Dicoumarol.”’6 

“a lack of toxic reactions’? Because of its 
extremely low incidence of toxicity,?+ 
and “...the apparent safety factor of a 
wide spread between therapeutic and 
toxic dose, it is felt that phenyldanedione 
[phenindione] is the anticoagulant drug 
of choice.’ 


postcoronary 
prognosis 
“a significant reduction’ 
2 in subsequent 
serious infarcts’ 


“inexpensive’® DANILONE is the least ex- 
pensive anticoagulant available today. | 
Maintenance costisas littleasthreecents | 
a day. In addition, its stability of effect 
permits fewer prothrombin-time tests,° 
saving the patient additional costs. 

Samples and literature available on request. 


SUPPLIED: 50 mg. scored tablets. Bottles of 
100 and 1,000. 


References: 1. Pickering, G., et al.: Brit, M. J. 1:803 (Mar. 28) 
1959. 2. McCabe, E. S., and Fittipoldi, J., Jr.: Am. Pract. & 
Digest Treat. 4:765, 1953. 3. Drinan, F. W., et al.: Am. Heart J. 
53:284, 1957. 4, Harper, B. F., and Johnson, R.: J.M.A. Georgia 
45:149, 1956. 5. Wood, J. E.; Beckwith, J. R., and Camp, J. L., 
Ill: J.A.M.A. 159:635 (Oct. 15) 1955. 6. Sise, H. S.; Maloney, 
W.C., and Guttas, C. G.: Am. Heart J. 53:132, 1957. 7. Newcomb, 
T. F.: New England J. Med. 260:545 (Mar. 12) 1959. 8. O'Connor, 
W. R.; Thompson, C. E., and Baker, L. A.: Quart. Bull. Northwest- 
ern Univ. M. School 26:193 (Fall) 1952. 9, Toohey, M.: Brit. M. J. 
1:650 (Mar, 21) 1953. 
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> chioffelin Cu / 4 PZ Pharmaceutical Laboratories Division, New York 3 
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Preludin’ 


brand of phenmetrazine 
hydrochloride 


whether obesity is simple 
or complicated 


Through the potent appetite- 
suppressant action of Preludin, 
the success of anti-obesity 
treatment becomes more 
assured—adherence to diet 
becomes easier—discom fort 
from side reactions is unlikely. 


in Simple Obesity 

Preludin produces 2 to 5 times 
the weight loss achievable by 
dietary instruction alone.':? 


In Pregnancy 

Weight gain is kept within 
bounds, without danger to 
either mother or fetus.” 


in Diabetes 

Insulin requirements are not 
increased; they may even 
decrease as weight is lost.* 


In Hypertension 

Preludin is well tolerated and 
blood pressure may even fall 
as weight is reduced. ' 


Patients taking Preludin 
usually experience a mild 
elevation of mood conducive 

to an optimistic and cooperative 
attitude, thereby counteracting 
the lassitude otherwise 

resulting from a reduced 

caloric intake. Thus, consistent 
weight loss over a prolonged 
period becomes more assured. 


Preludin® Endurets™™ 

(brand of phenmetrazine 
hydrochloride), prolonged- 
action tablets of 75 mg. for 
once daily administration; and 
scored, square, pink tablets 

of 25 mg. for b.i.d. or t.id. 
administration. 


Under license from 

C. H. Boehringer Sohn, Ingelheim 
References: 

(1) Barnes, R. H.: J.A.M.A. 166:898, 
1958. (2) Ressler, C.: J.A.M.A. 
165:135, 1957. (3) Birnberg, C. H., 
and Abitbol, M. M.: Obst. & Gynec. 
11:463, 1958. (4) Robillard, R.: 
Canad. M.A.J. 76:938, 1957. 
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so many 
hypertensive 


prefer 


Singoserp: 


It spares them from the usual rauwolfia side effects 


FOR EXAMPLE: “A clinical study made of syrosingopine [Singoserp] therapy in 77 ambulant 
patients with essential hypertension demonstrated this agent to be effective in reducing 
hypertension, although the daily dosage required is higher than that of reserpine. Severe 
side-effects are infrequent, and this attribute of syrosingopine is its chief advantage over 
other Rauwolfia preparations. The drug appears useful in the management of patients with 
essential hypertension.’”* 

*Herrmann, G. R., Vogelpohl, E. B., Hejtmancik, M. R., and Wright, J. C.: J.A.M.A. 169:1609 (April 4) 1959. 


Singoserp 


(syrosingopine CIBA) 


First drug to try in new hypertensive patients 
First drug to add in hypertensive patients already on medication 


suppieo: Singoserp Tablets, 1 mg. (white, scored); bottles of 100. Samples available on request. 
Write to CIBA, Box 277, Summit, N. J. 
i 
2)/2697me SUMMIT, N 
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New Enzyme- controlled 
antifungal therapy to meet 
the growing challenge of 


Vaginitis 


IN PREGNANCY / IN DIABETES / AFTER ANTIBIOTIC THERAPY-Today, monilial 
vaginitis is estimated to be a problem in at least 33 per cent of pregnant women 
and about 10 per cent of nonpregnant females'—a rapidly increasing incidence 
attributed partly to the widespread use of antibiotics. 


“Vanay” Vaginal Cream broadens the scope of specific therapy: (1) “Vanay” 
insures a continuous therapeutic fungistatic effect without danger of local reaction; 
(2) in addition, “Vanay” restores and maintains a physiologic pH and normal 
vaginal flora—reducing risk of reinfection. 


Effective response: Treatment was notably effective in moniliasis, as confirmed 
by symptomatic relief and post-treatment smears, Assali reports.2, Marked clinical 
improvement was also noted in 154 of 206 patients, and in some cases symptoms 
subsided within a week of therapy. 


Other advantages: No monilial resistance demonstrated* / prolonged duration 
of activity* / nonsensitizing / nonirritating / nonstaining / odorless. 


BRAND OF TRIACETIN IN NONLIQUEFYING BASE 


Indications: specific in monilial 
UNIQUE ENZYME-CONTROLLED FUNGISTASIS WITHOUT IRRITATION** vaginitis...adjunctive in tricho- 
moniasis ... also valuable in non- 


pH Esterase in serum specific vaginitis where an acid 
causes release of free fatty acid from 
75 pH must be restored and main- 
tained. 
Usual Dosage: 2to4grams daily. 
2 750 Supplied: No. 204-250 mg. Glyc- 
5 < eryl triacetate per gram in a non- 
ay liquefying base. Combination 
Fs 3 package: 1% oz. tube with 15 dis- 
posable applicators. 
z 407 
$ Esterase activity decreases and limits rate of release References: 1. Idson, B.: Drug & Cos- 
of free fatty acid which stops short of irritation level metic Industry 84:30 (Jan.) 1959. 
2. Assali, N. S.: Personal communica: 


3.0 
tion. 3. Combined results of 18 clinical 


investigators, Medical Records, Ayerst 
Laboratories. 4. Kubista, R. A., and 
Derse, P. H.: Antibiotics & Chemo- 
therapy, to be published. 5. Knight, 
S. G.: J. Invest. Dermat. 28:363 
(May) 1957. 6. Knight, S. G.: Anti- 
biotics & Chemotherapy 7:172 
(Apr.) 1957. 


AYERST LABORATORIES 
New York 16, N.Y. - Montreal, Canada 


5947 


Patent Applications Pending 
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especially applicable in the management of gastrointestinal disorders. 


SUSTAGEN 


COMPLETE THERAPEUTIC NUTRIMENT 


a single food supplying all known essential nutrients 


in peptic ulcer patients—In peptic ulcer, Sustagen has 
a twofold action: “Neutralization of free acid plus pro- 
vision of good nutrition [which] are basic in ulcer ther- 
apy....In addition to affording local protection to the 
ulcerated gastric or duodenal mucosa, the complete 
nutriment [{Sustagen] systematically enhances healing 
of the ulcer and restoration of the patient to a state of 
optimal nutrition.””? 


in ulcerative colitis—Sustagen has been suggested for 
supplemental feeding. “It is imperative that these 
patients receive a high protein, high carbohydrate, high 
caloric, low residue diet. Many have lost weight and 
are in a poor nutritional condition and in negative 
nitrogen balance.” 


as a complete diet or as part of the diet—Sustagen may 
be used in tube feeding, or it may be taken orally. It is 


useful in the initial stages of therapy as the sole source 
of nourishment, or in continuing therapy to fortify 
your special diets. Sustagen is palatable,’ readily ac- 
cepted. Bland, low in bulk and low in fiber, it is well 
tolerated. It is easy to use—simply mix Sustagen powder 
with water. Each glass of Sustagen beverage, made with 
% cup Sustagen powder and % cup water, provides 
390 calories and 23.5 Gm. of protein. 


recipes for Sustagen Beverages and Printed Diet Sheets 
are available — Ask your Mead Johnson Representative 
for these and other services, or write to us, Evans- 
ville 21, Indiana. 


References: (1) Winkelstein, A.: Am. J. Gastroenterol. 27:45-52 
(Jan.) 1957. (2) Brown, C. H.: Am. Pract. & Digest Treat. 9:405- 
411 (March) 1958. (3) Winkelstein, A., and Schweiger, E.: J.A.M.A. 
760:1111-1113 (March 31) 1956. 


Mead Johnson 


Symbol of service in medicine 


In San Francisco Visit Our Exhibit, Booth 137 


$ “2g ries 
we 
99460 


Bel. 52, No, 2 ANNALS OF INTERNAL MEDICINE 29 


NEW AND EXCLUSIVE 


FOR SUSTAINED 
TRANQUILIZATION 


MILTOWN’ (meprobamate) now available 


in 400 mg. continuous release capsules as 


Meprospan-400 


> JUST ONE CAPSULE 
8! LASTS ALL DAY 


HIGHER POTENCY 
FOR GREATER CONVENIENCE 


relieves both mental and muscular tension 
without causing depression 

e does not impair mental efficiency, motor 
control, or normal behavior 


Usual dosage: One capsule at breakfast, 
one capsule with evening meal 


Available: Meprospan-400, each blue capsule contains 
400 mg. Miltown (meprobamate) 


Meprospan-200, each yellow capsule contains 
200 mg. Miltown (meprobamate) 


Both potencies in bottles of 30. 
(WALLACE LABORATORIES , New Brunswick, N. J. 


CME-8427 
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Time 
after 
time... 


in study 
after 
study 


CHLOROMYCETIN 


PROVES OUTSTANDINGLY EFFECTIVE AGAINST PROBLEM PATHOGENS 


IN VITRO SENSITIVITY OF GRAM-POSITIVE COCCI FROM 5,600 CONSECUTIVE CULTURES 
TO CHLOROMYCETIN AND TO THREE OTHER BROAD-SPECTRUM ANTIBIOTICS” 


ANTIBIOTIC A 


ANTIBIOTIC B 


ANTIBIOTIC C 


*Adapted from Leming, B. H., Jr., & Flanigan, C., Jr., in Welch, H., & Marti-Ibanez, F.: Antibiotics Annual 
1958-1959, New York, Medical Encyclopedia, Inc., 1959, p. 414. 

CHLOROMYCETIN (chloramphenicol, Parke-Davis) is available in various forms, 
including Kapseals® of 250 mg., in bottles of 16 and 100. 

CHLOROMYCETIN is a potent therapeutic agent and, because certain blood dyscrasias 
have been associated with its administration, it should not be used indiscriminately 
or for minor infections. Furthermore, as with certain other drugs, adequate blood 
studies should be made when the patient requires prolonged or intermittent 
therapy. 


PARKE, DAVIS & COMPANY - pETROIT 32, MICHIGAN 
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A Diagnostic Aid in Metabolic Disorders 


In 1924 Chaney (1) wrote of the value of the Achilles 
tendon reflex test in diagnosing myxedema. In 1951 
Lambert (2) supplied further data to indicate the use- 
fulness of this test. At that time only complicated lab- 
oratory apparatus was available for making the test. 
Now, the Burdick Photomotograph affords a simpli- 
fied unit for recording the duration of the Achilles 
reflex. It is a photoelectric device and when con- 
nected to a standard electrocardiograph will give a 
recording of the movement of the foot when the 
Achilles tendon is tapped witha percussion hammer. 
Contact your Burdick dealer for a demonstration of 
the Photomotograph, or write us for full information. 
(1) CHANEY, W. C.: Tendon Reflexes in Myxedema; a Valuable 
Aid in Diagnosis, J.A.M.A., 82:2013-2016 (June 21) 1924. 
(2) LAMBERT, E. H., UNDERDAHL, L. O., BECKETT, S., and 
MEDEROS, L. O.: A Study of the Ankle Jerk in Myxedema, 
Clinical Endocrinology, October, 1951. 


*An instrument designed by Warren E. Gilson, M.D. 


THE BURDICK CORPORATION 
MILTON, WISCONSIN 


Branch Offices: NEW YORK *« CHICAGO «+ ATLANTA « LOS ANGELES «* Dealers in all principal cities 
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CHOLEDYL 


brand of oxtriphylline 


betters breathing, forestalls the crisis 


Choledyl, the choline salt of theophylline, improves pulmonary function, 
betters breathing, forestalls the crisis, is basic in any prophylactic regimen. fil 
A pure bronchodilator, Choledy] is free of sedative and sympathomimetic 
effects...Choledyl produces up to 75% higher theophylline blood levels ae 
than does oral aminophylline...does not cause gastric irritation or drug 

fastness...is ideal for long-term use. Usual adult dose: 200 mg. q.1.d. “ons rvame ws 


cHo GP 
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she calls it ‘nervous indigestion’’ 


diagnosis: a wrought-up patient with a functional gastro- 
intestinal disorder compounded by inadequate digestion. 
treatment: reassurance first, then medication to relieve the 
gastric symptoms, calm the emotions, and enhance the di- 
gestive process. prescription: new Donnazyme—providing the 
multiple actions of widely accepted Donnatal® and Ento- 
zyme®—two tablets t.i.d., or as necessary. 


Each Donnazyme tablet contains 

—In the gastric-soluble outer layer: Hyoscyamine sulfate, 
0.0518 mg.; Atropine sulfate, 0.0097 mg.; Hyoscine hydro- 
bromide, 0.0033 mg.; Phenobarbital (4% gr.), 8.1 mg.; and 
Pepsin, N. F., 150 mg. In the enteric-coated core: Pancreatin, 
N. F., 300 mg., and Bile salts, 150 mg. 


antispasmodic « sedative «+ digestant 


BEB 
A. H. ROBINS COMPANY, INCORPORATED « RICHMOND 20, VIRGINIA 
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= more doctors are prescribing 


« more patients are receiving the benefits off 
= more clinical evidence exists for 


February 1960 


in congestie failure in hypertension in premenstryal edema 


“Chlorothiazide was given to 16 . . our program has been one of “Chlorothiazide is an excellent a 
patients for a total of 295 patient- polypharmacy in which we attempt for relief of swelling and breast s 
treatment days.” ‘‘Chlorothiazide is to deplete body sodium with chloro- ness associated with the pren 
a safe, oral diuretic with a clinical thiazide. This drug is continued in- strual tension syndrome, since 
effect equal to or greater than a definitely as background medication patients |50} with these compla 
parenteral mercurial.” Harvey, S. D. for all antihypertensive drugs.” were completely relieved.” Ke 
and DeGraff, A. C.: N. Y. State J. Moyer, J. H.: Am. J. Cardiology, J. W. and Berlacher, F. J.: J.A.N 
Med., 59:1769, (May 1) 1959. 3:199, (Feb.) 1959. 169 :109, (Jan. 10) 1959, 


DOSAGE: Edema—One or two 500 mg. tablets SUPPLIED 250 mg. and 500 mg. scored tablets DIURIL 
DIURIL once or twice a day. Hypertension— (chlorothiazide) in bottles of 100 and 1,000 

One 250 mg. tablet DIURIL twice a day to DIURIL is a trademark of Merck & Co. INC 

one 500 mg. tablet DIURIL three times a day. Additional information is available to the physica 
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(CHLOROTHIAZIDE) 


nn for all other diuretic-antihypertensives combined! 


in edema of pregnancy 


j 


hundred patients were treated with 
chlorothiazide.”’ ‘‘In the presence of 
ally detectable edema, the agent was 
prsally effective.” “‘Chlorothiazide is 
esent the most effective oral diuretic 
egnancy.’’ Landesman, R., Olistein, 
and Quinton, E. J.: N. Y. State J. 
, 59:66, (Jan. 1) 1959. 


in cirrhosis ascites in ema 


“All three of the patients with Laen- “In a study of 10 patients with the 
nec’s cirrhosis, ascites and edema nephrotic syndrome associated 
had a favorable response, with a mean with various types of renal disease, 
weight loss of 8 ibs., during the five- orally administered chlorothiazide 
day treatment period with a slight was a successful, and sometimes 
decrease in edema.” Castle, C. N., dramatic, diuretic agent.’’ Burch, 
Conrad, J. K. and Hecht, H. H.: Arch. G. E. and White, M. A., Jr.: Arch. 
Int. Med., 103:415, (March) 1959. Int. Med., 103:369, (March) 1959. 


S MERCK SHARP & DOHME 
Division of Merck & Co. Inc., Philadelphia 1, Pa 


In San Francisco Visit Our Exhibit, Booths 129, 130, 131 and 132. a 
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WANTED 


Back Issues of 
ANNALS OF INTERNAL MEDICINE 


Good used copies of the following issues 
are now needed. Only those _ issues 
which are currently being advertised will 
be accepted. 


$1.50 each for 


Vol. 1, No. 1—July, 1927 

Vol. 1, No. 2—August, 1927 
Vol. 1, No. 5—November, 1927 
Vol. 1, No. 7—January, 1928 
Vol. 2, No. 5—November, 1928 


75¢ each for 


Vol. 46, No. 2—February, 1957 
Vol. 49, No. 3—September, 1958 
Vol. 49, No. 4—October, 1958 
Vol. 50, No. 1—January, 1959 
Vol. 50, No. 2—February, 1959 


Address Journals to: 
E. C. ROSENOW, JR., M.D., 
Executive Director 
4200 Pine Street Philadelphia 4, Pa. 


NSCIOUSNESS FROM. 


hepatic com 


associated with high blood ammonia leve 


GLUTAVENE’ 
& 
GLUTAVENE-K 


For the treatment of coma and other ence 
alopathies in certain liver diseases associat 
with high blood ammonia levels, Glutave 
supplies monosodium I-glutamate and Gl 
vene-K supplies monosodium and monopot 
sium |-glutamate. These agents reduce am 
nia blood-levels through amidation, a react 
between glutamate and ammonia to form g 
tamine, a nontoxic substance.'.? 
administration: For the average adult, 100 poundg 
pe s of @ 400 cc. (25 gram) vial 
cc.of 5 oF 10% glucose in wa 
This amount is gi i 
Period. 
References: 1. 
A. G.: New Engiand J. Meg 
196764 
Wayne, New Jersey 
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relieves rigidity 
and reduces muscle spasm 
in the 
parkinson patient 


a new synthetic compound 


mhlorphenoxamine (Phenoxene) exerts a gentle yet potent action... a muscle 


hxant action also an energizing and stimulating action, without induction of 
itement or agitation. Patients are able to move faster and more freely and with 
ater strength and longer endurance. It helps to loosen rigid muscles, and it 
cessfully counteracts akinesia, tiredness, and weakness.”’* 


hay, L. J., and Constable, K.: Treatment of Paralysis Agitans with Chlorphenoxamine Hydrochloride, J.A.M.A. 
87 (May 2) 1959. 


REPRINT OF THE COMPLETE ARTICLE AND CLINICAL TRIAL SUPPLIES ARE AVAILABLE ON REQUEST. 


PITMAN-MOORE COMPANY 


iM iN DIVISION OF ALLIED LABORATORIES, INC. @ INDIANAPOLIS 6, INDIANA 


‘she 
4 
| 
‘ 
i 
2 
: 
: 
a 
: 


38 ANNALS OF INTERNAL MEDICINE 


a steady 
vitamin stream 


all day long... 


not vitamin 


‘Fortespan’ does not release a flood of vitamins 
that is quickly dissipated by destruction and excre- 
tion. Instead, your patient receives a steady stream 
of vitamins all day long after one ‘Fortespan’ 
capsule in the morning. This new method of 
presenting therapeutic multivitamins is designed 
to provide more efficient utilization and_ less 
vitamin waste by slowly releasing a continuous 
supply of the water-soluble vitamins over a pro- 
longed period. Each capsule contains the follow- 
ing water-soluble vitamins in sustained release 


Fortespan .... 


* Trademark formula 


In San F rancisco Visit Our Exhibit, Booths 90, 91, 108 and 109 


high potency 
in Spansule 


February 1960 


NEW PRODUCT 


flood 


form: thiamine mononitrate (B,), 6 mg.; riboflavin 
pyridoxine HC] 


(B, as the phosphate), 6 mg.; 


(B,), 6 mg.; Vitamin By», 6 mcg.; nicotinamide, 
60 mg.; pantothenic acid (as d/-panthenol), 
6 mg.; and ascorbic acid (C), 150 mg. *‘Fortespan’ 


also contains these fat-soluble vitamins (which * 


are readily absorbed and stored from one large 


dose and, therefore, are not in sustained release ° 
form): Vitamin A, 15,000 U.S.P. Units; and 
Vitamin D, 1,000 U.S.P. Units. Smith Kline & 


French Laboratories, Philadelphia. 


multivitamins—therapeutic 


sustained release capsules 
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predictable weight loss 


FOR THE VICTIM OF 
OVEREATING AND 
“UNDERDOING” 


BiIPHETAM 


A 'STRASIONIC’ RELEASE ANORETIC 


Employing ‘Strasionic’ release, Biphetamine’s 
appetite appeasing, mildly invigorating action 

is uniformly prolonged for 10 to 14 hours 

with a single capsule dose. Caloric intake is 
reduced, energy output is increased. Weight 
loss is predictable—a comfortable 1-3 Ibs. a week 


in 9 out of 10 cases. 


BIPHETAMINE® BIPHETAMINE® BIPHETAMINE® 
Resin Resin Ya" Resin 
Each black capsule contains: Each black and white capsule contains: Each white capsule contains: 
d-amphetamine 10 mg d-amphetamine . 6.25 mg d-amphetamine 3.75 mg. 
di-amphetamine . 10 mg dil-amphetamine 6.25 mg. di-amphetamine 3.75 mg. 
as resin complexes as resin complexes as resin complexes 


Single Capsule Daily Dose 10 to 14 hours before retiring 
Rx Only. Caution: Federal law prohibits dispensing without prescription. 


Biphetamine made and marketed ONLY by SYRASENSURGH LaBoRATORIES 


ROCHESTER, J N.Y.,U.5.A. 
Originators of ‘Strasionic’ (sustained ionic) Release 
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«which antacid? Rorer’s Maalor. Excellent results, 
no constipation plus a pleasant taste that patients like.” 


Maa.Lox® an efficient antacid suspension of magnesium-aluminum hydroxide 
gel offered in bottles of 12 fluidounces. 


TABLET MAALox: 0.4 Gram (equivalent to one teaspoonful), Bottles of 100. 


TABLET Maatox No. 2: 0.8 Gram, double strength (equivalent to two 
teaspoonfuls), Bottles of 50 and 250. 


Samples on request. 
WILLIAM H. Rore_r, INC., Philadelphia 44, Pennsylvania 
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predictable weight loss 


FOR THE VICTIM OF 
OVEREATING 
ONLY... 


A ‘STRASIONIC’ ANORETIC RESIN 


Employing ‘Strasionic’ release, lonamin's appetite 
appeasing action is uniformly prolonged for 10 

to 14 hours with a single capsule dose. Caloric 
intake is reduced to a level consistent with the 
energy output of an “‘active’”’ overeater. Weight 
loss is predictable—a comfortable .221 pounds per 


day in average cases. 


Rx Only. IONAMIN™ IONAMIN™ 
Caution: Federal law prohibits 
drspensing without prescription ‘30’ 18’ 
Each yellow capsule contains: Each grey ana yellow capsule contains: 
phenyl-tert.-butylamine 30 mg pheny!-tert.-butylamine 15 mg | 
as a resin complex \ as a resin complex Wy 


Single Capsule Daily Dose 10 to 14 hours before retiring 


lonamin made and marketed onty SYRASENBURGH LABORATORIES 


ROCHESTER, A 


Originators of ‘Strasionic’ (sustained ionic) Release 
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In 259 cases of skin and soft tissue infections treated with triacetyloleandomy- 
cin, investigators'-8 report good or excellent results in 95.6 per cent. Infections 
included abscesses, furuncles, carbuncles, cellulitis, infected burns, pustular 
acne, pyodermas, and wound infections. 


Other studies, as well as wide usage, have shown that CYCLAMYCIN is also 
prompt and reliable therapy for respiratory and urinary tract infections due to 
gram-positive pathogens. CYCLAMYCIN has often proved effective against 
staphylococci resistant to other antibiotics. 


Available in both capsule and flavored liquid form, CYCLAMYCIN is convenient 
to administer, readily accepted by patients of all ages. 


a most effective antibiotic for 


skin and 
soft tissue 
infections 


GOOD 
EXCELLENT RESULTS esuits 


A “workhorse mycin” for common infections . 


CYCLAMYCIN 


SUPPLIED: Capsules, 125 mg. and 250 mg., vials of 36. Oral suspension, 125 mg. per 5-cc. teaspoonful, bottles 
of 2 fl. oz. 


References: 1. Wennersten, J.R.: Antibiotic Med. 5:527 (Aug.) 1958. 2. Shubin, H., et al.: Antibiotics Annual 
1957-1958, Medical Encyclopedia, Inc., pp. 679-684. 3 Olansky, S., and McCormick, G.E., Jr.: Antibiotics 
Annual 1958-1959, Medical Encyclopedia, Inc., pp. 265-267. 4. Isenberg, H., and Karelitz, S.: Ibid., pp. 
284-286. 5. Mellman, W.J., et al.: Ibid., pp. 319-326. 6. Leming, B.H., Jr., et al: Ibid., pp. 418-424. 7. 
Hall, W.H., and Albright, J.: In Press, Antibiot. Med. & Clin. Therap. 8. McCrumb, F.R., Jr.,and Snyder, M.J.: 
Personal Communication. 
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Check cough 8-12 hours 


with a single dose 


TUSSIONE 


A ‘Strasionic’ Antitussive * Dihydrocodeinone Resin—Phenyltoloxamine Resin 


®Permits Natural Discharge of Mucus 
® Predictable Antitussive Action 


® Minimum Amount of Narcotic 


TWO FORMS: Tussionex Thixaire™ Suspension e Tussionex Tablets 
Dose: 1 teaspoonful or tablet q 12h. Children under 1 year, 


Each teaspoonful (5c.c.) or tablet provides 5 mg. dihydro- 
Y% teaspoonful q12h; 1-5 years, % teaspoonful q12h. 


codeinone and 10 mg. phenyltoloxamine as resin com- 
plexes. 


Rx only. Class B taxable narcotic. 


Tussionex—made and marketed only by ee 
STRASENBURGH ~ 


ROCHESTER, 


Originators of ‘Str ined ionic) Release 
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Unique 
benefit of 


APRESOLINE’ 


helps reverse 
advancing 
hypertension 


Apresoline contributes an exclusive 
action to the antihypertensive program: 
It is the only therapeutically acceptable 
agent to increase renal blood flow and 
relax cerebral vascular tone while it 
lowers blood pressure. With improved 
kidney function, advancing hypertension 
can often be halted—or even reversed. 


Apresoline is indicated for moderate to 
severe and malignant hypertension, 
renal hypertension, acute glomerulone- 
phritis, and toxemia of pregnancy. 


When less potent drugs are not fully 
effective, when renal function must be 
improved, Apresoline is a logical pre- 
scription. Except in rare instances side 
effects are not a serious problem when 
the recommended maximal daily dosage 
(400 mg.) is not exceeded. 


suPPLiED: Tablets, 1Omg.,25mg., 50mg. 


APRESOLINE® hydrochloride 
(hydralazine hydrochloride cisa) Ci B A 
SUMMIT, N. J, 


In San Francisco Visit Our Exhibit, 
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Fellowship 


Every Fellow of The American Col- 
lege of Physicians prizes his Fellow- 
ship and should make use of these 
symbols to remind him, his associates 
and his patients of the ideals, aims 
and accomplishments of the College. 


FELLOWSHIP KEY 


This beautifully designed charm, 
bearing the seal of the College, is 
LOK solid gold and embossed in 
the College colors. Shown actual 
size. Initials of Fellow and date 
of election engraved on back at 
no extra charge. Price, including 
tar, delivered, $12.00. 

Available also, in smaller size, as 
a Fraternity Pin with Safety 
Catch, $5.00. 


FELLOWSHIP PLEDGE 


All Fellows subscribe to this pledge at time of 
induction. Engraved with artist’s outlined 
initials and the College seal in color; mounted 
and framed, with line for Fellow’s signature, 
Ideal for reception room or office. Price, 
framed and delivered, $8.00. 


FELLOWSHIP 
CERTIFICATE FRAME 


The Fellowship Certificate furnished without 
charge to newly elected Fellows should be 
protected and displayed in the official, dis- 
tinctive frame. Similar in design to Pledge 
frame; attractively finished in gold. Shipped 
without glass. Price. delivered, $5.00 


AS A GIFT 


To a Fellow, for that birthday or anniversary, 
or for any occasion, the Fellowship Key, 
Fraternity Pin, Fellowship Pledge or Certificate 
Frame is ideal. These symbols of Fellowship 
hecome treasured possessions; reminders of high 
purpose and achierement. 


Order now from: 


The American College of Physicians 
4200 Pine Street, Philadelphia 4, Pa. 
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hen blood pressure must come down 


hen you see symptoms of hypertension such as dizziness, headache, and fainting your patient is 
candidate for Serpasil-Apresoline. Even when single-drug therapy fails, Serpasil-Apresoline fre- 
ently can bring blood pressure down to near-normal levels, reduce rapid heart rate, allay anxiety. 


PPLiED: Tablets #2 (standard-strength, scored), each containing 0.2 mg. Serpasil and 50 mg. Apresoline hydro- 
Joride; Tablets #1 (half-strength, scored), each containing 0.1 mg. Serpasil and 25 mg. Apresoline hydrochloride. 


SERPASIL-APRESOLINE 


hydrochloride (reserpine and hydralazine hydrochloride 
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4. Toohey, M.: Clinical experien » wit arf Brit. A 9-892 Oct 11195: 
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Goumadin the 
and only warfarin sodium 
responsible for 
establishing this drug as 
“the best anticoagulant 
available today” 


(over 50 published papers since 1953) 


COUMADIN 


FOR ORAL, INTRAVENOUS OR INTRAMUSCULAR USE 
SUDIUM 


IN MYOCARDIAL INFARCTION 
AND OTHER THROMBOEMBOLIC DISORDERS 


TABLETS AVERAGE DOSE 


For oral administration — 2 mg., lavender, scored; 5 mg., peach, Initial, 50 mg. Maintenance, 5-10 mg. daily, as indicated by pro- 
scored; 10 mg., white, scored; 25 mg., red, scored. thrombin time determinations. 

INJECTION Coumaoin (warfarin) Sodium is manufactured under license from 
For parenteral administration — Single Injection Units, consist- the Wisconsin Alumni Research Foundation ...clinically estab- 


ing of one vial, 75 mg., and one 3-cc. ampul Water for Injection. lished by Endo. 


- , Complete Information and Reprints on Request 
. nJdo ENDO LABORATORIES Richmond Hill 18, New York 
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A museum guard, 

a lecturer and a salesman 
may not have anything 

in common except angina 
pectoris. As angina patients, 
they share a common need 
for Peritrate 20 mg. q.i.d.— 
“basic therapy”’ providing 
long-acting coronary 
vasodilatation for fewer, less 
severe attacks, increased 
exercise tolerance, reduced 
nitroglycerin dependence and 
improved ECG findings. 


ar As individuals, however, 
a their needs vary, so that 
therapy in one should a'so 
include relief of tension, 
while another may require 
convenience of 
administration. Broad 
coverage protection for 
each patient is afforded 
by a Peritrate formulation 
in terms of 


adaptable 
prophylaxis in 


wl wih Peritrate 20 mg. 


brand of pentaerythritol tetranitrate 


basic therapy in coronary artery disease: 


Peritrate 20 mg. with Phenobarbital for the apprehensive 
patient (q.i.d.). 


| Peritrate Sustained Action for convenient 24-hour protection 
| (one tablet in the morning, one 12 hours later). 
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RAPID SCREENING TEST FOR 


PATIENT. 


HYPOFIBRINOGENEMIA 


Test 


Test results at patient’s bedside — from 
skin puncture to reading —in less than 
2 minutes. Only one drop of blood 
required. Test performed by simple, rapid- 
slide technic. 

FI-TEST indicates whether fibrinogen 
content is above or below 100 mg-%, the 
concentration considered critical. Easy-to- 
read results indicate promptly whether 
or not replacement fibrinogen is needed. 
(If reading shows a normal fibrinogen 
level, needless replacement therapy may 
be avoided and the physician is alerted 
to seek another explanation for continued 


bleeding. ) 


“TRADEMARK OF HYLAND LABORATORIES 


CONTROL 


Supplied in compact ready-to-use kits 
containing complete materials for 
6 determinations. 


HYLAND LABORATORIES 
Cisiona)) 4501 Colorado Bivd., Los Angeles 39, Calif. 
160 Lockwood Ave., Yonkers, N.Y. 


: 
fen ee. HYLAND LABORATORIES Los ANGELES 39, CALIF., U.S.A. 
> 
‘2 
/ 
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MORE 
HIGHLY INDIVIDUALIZED 
whenthe THERAPY 
rheumatic FOR THE 
disorder RHEUMATIC 


is more 
than salicylates IN-BETWEEN 


alone 
can control... 
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wider latitude in adjusting dosage 
ARISTOGESIC is particularly effective for relief of 
chronic — but less severe — pain of rheumatic origin. 
ARISTOGESIC combines the anti-inflammatory effects 
of ARISTOCORT® Triamcinolone with the analgesic 
action of salicylamide, a highly potent salicylate. 
Dosage requirements for ARISTOGESIC are substan- 
tially lower than generally required for each agent 
alone. The exceptionally wide latitude of dosage adjust- 
ment with ARISTOGESIC permits well-tolerated therapy 
for long periods of time with fewer side effects. 
Indications: Mild cases of rheumatoid arthritis, tenosynovitis, 
synovitis, bursitis, mild spondylitis, myositis, fibrositis, neu- 
ritis, and certain muscular strains. 
Dosage: Average initial dosage: 2 capsules 3 or 4 times daily. 
Maintenance dosage to be adjusted according to response. 
Precautions: All precautions and contraindications traditional 
to corticosteroid therapy should be observed. The amount of 
drug used should be carefully adjusted to the lowest dosage 
which will suppress symptoms. Discontinuance of therapy must 
be carried out gradually after patients have been on steroids 
for prolonged periods. 
Each ARISTOGESIC Capsule contains: 

ARISTOCORT® 0.5 mg. 

Salicylamide 

Dried Aluminum Hydroxide Gel 


Supply: Bottles of 100 and 1,000. 


Capsules 


Steroid-Analgesic Compound LEDERLE 


In San Francisco Visit Our Exhibit, Booth 60 
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incardiac edema 
varying 


weight loss range 


HYDROCHLOROTHIAZIDE 


increased potency—without corresponding increase in side effects 


_ In San Francisco Visit Our Exhibit, Booths 129, 130, 131 and 132, 


AS 
age 
| i | | 
|| 
® 
| 
4 
: 
: 


Vol. 52, No. 2 ANNALS OF INTERNAL MEDICINE 


Sackner, M. A., Wallack, A. A. and Bellet, S.: Am. J. M. Se. 

237.575, (May) 1959. 

The severity of the congestive 

heart failure ...was as follows: 


Class IV (9 patients), Class HI 


(5 patients), and Class II (1 pa- 


99 
. 


tient).”. . Weight loss ranged 
from 4 to 45 pounds over a period 
of 3 to 17 days with an average 


of 2.4 pounds a day.” 


DOSAGE: One or two 50 mg_ tablets of HypRODIURIL once or 
twice a day. 


SUPPLIED: 25 mg. and 50 mg. scored tablets HypROoDIURIL 
(Hydrochlorothiazide) in bottles of 100 and 1,000. 


HYDRODIURIL is a trademark of Merck & Co., INc. 


Additional information on HyDRODIURIL is available to the 
physician on request. 


sjyMERCK SHARP & DOHME 
Division of Merck & Co., Inc. Philadelphia 1, Pa. 


In San Francisco Visit Our Exhibit, Booths 129, 130, 131 and 132 
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Erythrocin 


(Erythromycin, Abbott) 


an uncommon antibiotic for common infections 


Offers fast, high blood levels—plus years of clinical effectiveness. And after 
all this time, an unparalleled safety record. 

Available in easy-to-swallow Filmtabs* (100 and 250 mg.); in tasty, citrus- 
flavored Oral Suspension (200 mg. per 5-ml. teaspoonful). 


ABLETS, 


In San Francisco Visit Our Exhibit, Booths 102 and 103 
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In Coronary 


Insufficiency. .. 


Your high-strung angina patient 


often expends a “100-yd. dash” 


worth of cardiac reserve 


through needless excitement., 


Curbs emotion 


as it hoosts 


Coronary 


blood supply 


CONTROL OF EMOTIONAL 
EXERTION with Miltrate 
leaves him more freedom 
for physical activity. 


IMPROVED CORONARY BLOOD 
SUPPLY with Miltrate 


increases his exercise tolerance. 


Miltrate 


Miltown® (meprobamate) -+- PETN 


Each tablet contains: 200 mg. Miltown and 
10 mg. pentaerythritol tetranitrate. 

Supplied: Bottles of 50 tablets. 

Usual dosage: | or 2 tablets q.i.d. before meals 
and at bedtime. Dosage should be individualized. 


Gy? WALLACE LABORATORIES + New Brunswick, N. J. 


CML-9159-59 MARK 


In San Francisco Visit Our Exhibit, Booths 25, 
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REFLECTION ON CORTICOTHERAPY: 


‘To be of greatest value, a 
steroid must be good not only 
for the patient (by controlling 
symptoms), but also 

to the patient 

(by minimizing 

side effects). 

To be of greatest\\, 

value, the steroid 

should have the 

best ratio of 

desired effects 

to undesired 

effects: 


spare patient 


In San Franciso Visit Our Exhibit, Booths 114 and 147 7 
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AN AMES CLINIQUICK’ 


CLINICAL BRIEFS FOR MODERN PRACTICE 


Why is the diabetic especially vulnerable to nephropathy? 


Because the kidney is the body organ most susceptible to alteration in 
structure and function by the diabetic state. Seventy-five per cent of all 
deaths due to diabetes result from cardiovascular-renal complications. Of 
this group, one-fifth of the complications are primarily renal in origin. 
Source: Whitehouse, F. W.: Postgrad. Med. 24:54, 1958. 


NATURAL HISTORY OF DIABETIC NEPHROPATHY 
| UNCONTROLLED DIABETES | 


| PROTEINURIA | ...ASYMPTOMATIC 


| EDEMA _| 
| HYPERTENSION || ANEMIA || AZOTEMIA | ...NEPHROTIC 
<= PHASE 
| RENAL INSUFFICIENCY | 


Adapted from Whitehouse, F. W:: op. cit. 


CHECK THE DIABETIC FOR GLYCOSURIA... AND PROTEINURIA 
PROBABLY THE BEST SINGLE INDICATOR OF RENAL DISORDER 


BRAND Reagent Strips 
colorimetric “dip-and-read” combination test for protein and glucose in urine 


1 DIP...10 SECONDS...2 RESULTS —“Awes 


¢ unaffected by turbidity, drug metabolites or other urine constituents 
¢ standardized color charts provide reference points for rapid reading 


Urist1x® Reagent Strips — Bottles of 125. 83760 


In San Francisco Visit Our Exhibit, Booth 64 
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the battle won 
in the factory... 
is often lost 
in the colon 


Aircraft worker, 35, with cramping pain of three weeks’ duration in lower bowel. 


Moderately severe diarrhea, tension and spasm complicated the picture. 


Diagnosis: mucous colitis. 
Patient was put on a regimen of one ‘Combid’ Spansule capsule b.i.d. and a low 
residue diet was prescribed. Five days later patient was completely free from 


SMITH SY™Ptoms and has remained so. No side effects were reported. 


KLUINE& The patient’s physician commented that this case “proves the value [of ‘Combid’ 


FRENCH in lower g.i. as well as upper g.i. distress.” 


om bid Spansule’ 


brand of . brand of sustained release capsules 
prochlorperazine i 
and isopropamide 


Smith Kline & French Laboratories, Philadelphia 


‘In San Francisco Visit Our Exhibit, Booths 90, 91, 108 and 109 
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new Noludar300 


300 mg CAPSULES 


A good night’s sleep can be described in many ways, but “natural” comes closest to 
the kind of sound, refreshing sleep your patients will enjoy when you prescribe new 
NoLuDAR 300. Prompt action ...unsurpassed safety ...6 to 8 hours of undisturbed 
rest... anda cheerful awakening without “hangover”—such is the quality of sleep with 
Notupar. Well tolerated, non-barbiturate, non-addictive, virtually free of even minor 
side reactions. DOSAGE: Adults—One 300-mg 

capsule before retiring. Also available 

in 200-mg tablets for gentle hypnotic 

effect and s50-mg for daytime sedation. 


NOLUDAR®— brand of methyprylon 


ROCHE LABORATORIES: Division of Hoffmann-La Roche Inc: Nutley 10, New Jersey 


In San Francisco Visit Our Exhibit, Booth 78 
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In 
MEDICINE 
SURGERY 
OBSTETRICS 


Calms fears, promotes sleep, reduces postoperative excitement 


Controls nausea and vomiting—motion sickness, pregnancy, 
surgery, reflex causes 


Counters sensitivity reactions—allergy, drugs, tissue edema 
of trauma or surgery 


Cuts dose requirements of depressant agents—narcotics, bar- 
biturates, anesthetics 


SUPPOSITORIES 
HYDROCHLORIDE INJECTION 


Promethazine Hydrochloride, Wyeth 


Philadelphia 1, Pa. 


In San Francisco Visit Our Exhibit, Booths 92, 92A, 92B, 93, 94, 105, 106, 107, 107A, 107B 
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NOW... 


FOR ADULTS 
CHILDREN - INFANTS 


A CONTRAST MEDIUM THAT 
FULFILLS ALL THE 
CRITERIA FOR 
RADIOLOGIC EXAMINATION 
OF THE 
ALIMENTARY CANAL 


GASTROGRAFI 


a true solution—permits delineation of gastric and duodenal mucosa, 
and identification of small ulcers 


does not inspissate—risk of residual hard masses eliminated; safe for 
use in the acutely ill and in cases of suspected or known obstruction 


minimal absorption—passes readily along alimentary tract with neg- 
ligible absorption 


% virtually nontoxic—safe on accidental, or deliberate, introduction into 
body cavities; may be used in post-anastomosis studies 


st miscible with blood—allows detection of bleeding points and visuali- 
zation of bleeding ulcers 


3 low viscosity—permits demonstration of small fistulous connections, 
including tracheoesophageal fistulae in infants SQUIBB 


New York 22, N.Y 


st cathartic effect—eliminates delay in surgical procedures, or in serial 
or follow-up radiologic studies 


well tolerated—side reactions minimal; contraindicated only in indi- 
viduals with iodine sensitivity 


Squibb Quality— 
may be administered orally, by tube, or by rectum The Priceless Ingredient 


Gastrografin, providing 76% sodium and methylglucamine diacetyl- 
aminotriiodobenzoates, is supplied in bottles of 120 cc. (4 fl. oz.). SREY Ce 
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more dependable absorption for more predictable results in 
HYPERTENSION 


Protalba-R contains protoveratrine A,* a single alkaloid of veratrum for 
more effective management of the hypertensive patient. 


Protoveratrine A reduces elevated blood pressure with more predictable 
results than ever before possible in oral veratrum therapy because of its 
crystalline purity and ready absorption from the intestinal tract. 


Combination of protoveratrine A with crystalline reserpine in Protalba-R 
permits blood pressure reduction with smaller and thus better tolerated 
doses than when either drug is used alone. 


protalba-R' 


tTrademark for Tablets Protoveratrine A, 0.2 mg. and Reserpine, 0.08 mg. *Patent Pending 


PITMAN-MOORE COMPANY Division of Allied Laboratories, Inc., Indianapolis 6, Indiana 
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announcing a new class of drug / the first analgomylaxant 


IDH 


a single chemical that is both a general non-narcotic 
analgesic and an effective muscle relaxant 


In San Francisco Visit Our Exhibit, Booth 10 
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therefore...in pain... 

where pain makes tension 

and tension makes pain... 
analexin stops both effectively 


4 Analexin is a new synthetic chemical (phenyramidol 
hydrochloride) that inherently possesses within one mo- 
lecular structure two different pharmacologic actions: (1) 
general analgesia, by raising the pain threshold and thus 
decreasing the perception of pain, and (2) muscle relaxa- 
tion, by selectively depressing subcortical, brain stem and 
spinal polysynaptic transmission (interneuronal block- 
ade), abolishing abnormal muscle tone without impairing 
normal neuromuscular function.’* 

& Although the analgesic potency of one tablet is clin- 
ically equivalent to one grain of codeine, Analexin is not 
narcotic or narcotic related. It is not habituating and tol- 
erance to the drug has not been noted. Muscle relaxant 
action is comparable to the most potent muscle relaxants 
available for oral use. The total effect is “analgomylaxa- 
tion”—a new advance for the relief of pain. 


Ke | 
CH, CH 
i 
HCI 


The full chemical name for phenyramidol is 2-( Bhydroxy- 
phenethylamino)-pyridine hydrochloride. It is unrelated 
to any currently available analgesic or muscle relaxant 
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analexin provides 
effective relief 

of the total 

pain experience... 


&Y The end result of pain, regardless of its origin, is dis- 
comfort or suffering paralleled by muscle tension. Thus 
muscle tension may play a fundamental role in the total 
pain experience even though it does not initiate the pain. 
Employment of a single agent that produces two distinct 
but associated physiologic responses has obvious advan- 
tages, for relief of the total pain experience is better 
accomplished by the integrated action of phenyramidol 
which acts on both pain centers and muscle to produce 
analgesia and relieve muscle tension simultaneously. 


with remarkably 
few side effects 


& Side effects such as sedation, euphoria, mental con- 
fusion and depression, sometimes associated with inter- 
neuronal blocking and certain analgesic agents have not 
been noted with Analexin. Incidence of reactions is low 
and those reactions that occasionally occur (such as gas- 
tric irritation and pruritus) are of a mild and transient 


nature and do not limit therapy.” 


ca 
4 
5 
a 


results with 
analexin in 
Clinical triais 


Batterman, Grossman and Mouratoff’ compared 
Analexin with aspirin, sodium salicylate and a placebo 
in a series of 195 patients with various painful conditions. 
The authors concluded: 

“Not only is satisfactory relief of painful states achieved 
in the majority of patients regardless of etiology and 
duration of pain, but there is also no evidence sugges- 
tive of cumulative toxicity. Furthermore, in contrast to 
codeine and meperidine, the likelihood of untoward 
reactions occurring in ambulant patients is not high. 
This is a decided advantage since the control of pain 
in the ambulant patient with chronic pain is a major 
clinical problem‘ 

“Phenyramidol (Analexin), with therapeutic doses is 
not only safe for chronic administration, but also to 
date we have noted no adverse effect upon the cardio- 
vascular, gastrointestinal, respiratory, kidney, liver or 
central nervous systems.’ 

Wainer* reported a series of 200 cases treated with 
phenyramidol for various painful conditions. In fifty of 
these patients who had dysmenorrhea, he saw excellent 
results in 40, good results in 5 and poor results in 5. 
Further examination in 4 cases not responding revealed 
presence of organic pathology. A second group of 50 
cases with headache and associated premenstrual tension 
responded with over-all excellent results. Wainer also 
reports the use of phenyramidol to replace codeine for 
postpartum pain and describes 100 cases wherein a 
combination of phenyramidol with aluminum aspirin 
(Anclexin-AF) successfully replaced aspirin and codeine 


therapy. 
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more results 
with analexin in 
Clinical trials 


4% |n another series of dysmenorrhea cases, Bader’ 
compiled data on 20 employees of a telephone company 
who required 2 to 2 days off from work every month 
regardless of prior therapy employed. Satisfactory re- 
sults were achieved in 15 out of 20 and a fair response in 
the remaining five. All were able to remain on the job 
although relief was not complete in the latter cases. 

k Bealer’ treated 32 patients with phenyramidol mostly 
for musculoskeletal disorders and had good or very good 
results in 15, fair results in 14 and poor or inconclusive 
results in 2 patients. Cohen’ used phenyramidol together 
with aspirin in 15 patients with such conditions as sciatic 
pain, osteoarthritis, anterior chest wall syndrome, etc. and 
got outstanding relief in 80 per cent. Gilbert'’ reported 
that 15 patients with nonspecific headache had excellent 
relief in a matter of minutes with phenyramidol, and in 8 
cases of dry socket pain Bruno'’ reports immediate relief 
in six cases and good results later in the other two after 
sockets were curetted under local anesthesia. Stern’ 
reported on 40 ambulatory cases with a variety of pain- 
ful conditions and saw good relief in 32 patients and 
poor in 8. Results were best in acute sacroiliac pain, myo- 
sitis, muscle spasm, fractures, pleurisy and neuritis. Ten 
of 13 patients with osteoarthritis responded very well and 


are continuing on phenyramidol therapy. 
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analeXin (phenyromido!) 

for relief of pain and muscle tension in: 
low back pain 

sprains and strains 

myalgia 


epigastric distress 
(pylorospasms, gastritis, duodenal ulcer, cholecystitis) 
genitourinary conditions 
(premenstrual cramping or tension) 
abdominal distress 
(flatulence, colic) 
toothache and dry socket pain 


analexin=AF (phenyromido! with aluminum aspirin) 
for relief of pain and muscle tension also 
involving inflammatory processes and/or fever, as in: 


arthritis 

arthralgia 

bursitis 

tendinitis 

myalgia of strain and tear 

pre- and postoperative toothache 


dosage: 

analexin: for relieving pain and/or muscle tension, one or two 
tablets every 4 hours. In dysmenorrhea, two tablets initially then 
one tablet every 2 to 4 hours as needed. 


analexin-AF: two tablets every 4 hours or as required. 


supply: 
analexin tablets —toch tabiet contains 200 mg. of pheny- 
ramidol HCI. Bottles of 100 tablets. 


analexin-AF tablets — Each tablet contains 100 mg. of 
phenyramidol HCi and 300 mg. of aluminum aspirin. Bottles of 
100 tablets. 


REFERENCES: 1. O'Dell, T. B.; Wilson, L. R.; Napoli, M. D.; White, 
in press. 2. O'Dell, T. B.; Wilson, 
and Mirsky, J. Fed. Proc. 18:1694, 1959. 3. Gray, A. 

Chae, Soc. 81:4347, 1959. 4. Gray, A. and Heitmeier, D. 
poate 1959. 5. Batterman, R. C.; Grossman, A. J., and Movratoff, G. Ja Am. 4 
238:315, 1959. 6. Wainer, A. S.: The Use of Phenyramidol in Obstetrics and Gynccslogy. 
Read before the New York Academy of Sciences, Dec. 5, 1959. 7. Bader, G.: Clinical Report 
511; 598. 8. Bealer, J. D.: Clinical Report 511; 592. 9. Cohen, B. M.: Clinical Report 511; 
596. 10. Gilbert, FE: Clinical Report 511; 597. 11. Bruno, E. A.: Clinical Report 511; 593. 
12. Stern, Es Clinical Report 511; 599. 
Clinical Reporis cited above are in the files of the Medical Department, Irwin, Neisler & Co. 


Irwin, Neisier & Co. Decatur, Illinois 
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the mood brightener 


makes the 
cancer patient 
more comfortable 


lessens the need for nar- 
cotics in the depressed cancer 
patient and appears to potentiate 
pain-relieving agents. As pain is 
reduced and mental outlook 
improves, apprehension and 
depression are replaced by a 
brighter and more alert attitude, 
and appetite returns, The family, 
too, is cheered by the improve- 
ment in the patient’s condition. On 
NIAMID therapy, patient care be- 
comes noticeably less demanding. 


Supply: NIAMID (brand of niala- 
mide) is available as 25 mg. (pink) 
and 100 mg. (orange) scored tablets. 


Complete references and a Profes- 
sional Information Booklet giving 
detailed information on NIAMID are 
available on request from the Medi- 
cal Department, Pfizer Laboratories, 
Division, Chas. Pfizer & Co., Inc., 
Brooklyn 6, New York. 


the mood brightener 
in cancer 
‘Pfizer 


Science for the world’s well-being™ 


a 
— 


Here comes help 


Birth of a new Wyeth medicinal is presided over 
chiefly by the scientists who originated it, the 
pharmacologists who attest to its actions and safety, 
and the clinicians who determine its efficacy. 


Others play vital roles. Others like Charles Stanley 
Suttle, one of a number of Wyeth Clinical Associates. 


Suttle draws upon a fine academic background and 
years of experience to aid clinical researchers in the 
Southeastern United States, where he serves as a 
knowledgeable link with the Wyeth medical department. 


The aid that Suttle offers may take many forms. 

Often it’s specialized information and data, which may 
come from Suttle’s own fund of knowledge or from 
Wyeth itself. Among other aids: searching out literature 
references, arranging for special supplies—matching 
placebos, say—and even helping locate 

hard-to-find equipment. 


The Wyeth Clinical Associate is a familiar and welcome 
sight at medical research centers everywhere; like all 
members of the Wyeth team, he signifies service to 
medicine. 


Wyeth Laboratories Philadelphia 1, Pa. 


A Century of Service to Medicine 
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“ergomar 


sublingual ergotamine tartrate tablets 


@ faster than any oral tablet—faster than the 
time needed to obtain, prepare and give an 
injection, and get an effect. Tablets dissolve 
under the tongue within 30 seconds, effects 
start with the speed of circulation time, relief 
in the 90 per cent range is established within 
10 to 15 minutes. 
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STOPS THE ATTACK WITH 
“PARENTERAL” SPEED AND 
SUBLINGUAL CONVENIENCE 


@ the tiny sublingual tablets can be placed 
under the tongue any time, anywhere—no 
need for water, privacy, or sterile precautions. 
Supplied: Ergomar Sublingual Tablets,* 2 mg. ergot- 
amine tartrate per tablet, in specially designed dis- 
penser package of 12 tablets. For patient economy 


and convenience, we suggest prescribing 12 tablets. 
tbrand of specially processed ergotamine tartrate, patent pending 


KEEPS MORE PATIENTS HEADACHE-FREE MORE EFFECTIVELY 


<NY NORDSON PHARMACEUTICAL LABORATORIES, INC. « Irvington, New Jersey 


In San Francisco Visit Our Exhibit, Booth 80 
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in coronary insufficiency 


Metamine Sustained helps 
you dilate the coronaries seh 


tablet 


METAMINE SUSTAINED (triethanolamine trinitrate biphosphate, 10 mg., in a unique sustained- 
release tablet) is a potent and exceptionally well tolerated coronary vasodilator. Pharmacological 
studies at McGill University demonstrated that METAMINE “exerts a more prolonged and as good, 
if not slightly better coronary vasodilator action than nitroglycerin . . .”"! Work at the Pesteur 
Institute established that METAMINE exerts considerably less depressor effect than does nitro- 
glycerin.? Virtually free from nitrate side effects (nausea, headache, hypotension), METAMINE 
SUSTAINED protects many patients refractory to other cardiac nitrates, and, given b.i.d., is ideal 
medication for the patient with coronary insufficiency. Bottles of 50 and 500 tablets. Also: 
METAMINE, METAMINE WITH BUTABARBITAL, METAMINE WITH BUTABARBITAL SUSTAINED, 
METAMINE SUSTAINED WITH RESERPINE. 


1. Melville, K. I., and Lu, F.C.: Canadian M.A.J., 65:11, 1951. 2. Bovet, D., and Nitti-Bovet, F.: Arch. Internat. 


de pharmacodyn. et therap., 83:367, 1946. 3. Fuller, H. L., and Kassel, L.E.: Antibiotic Med. & Clin. Therapy, 
3:322, 1956. 


Sher. Leeming g¢ Ce Suc. New York 17, N. Y. *Patent applied for 


Please Mention this Journal when writing to Advertisers 
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Available in tiny, easy-to-siwallow Filmtabs® and in tasty, cherry-flacored Oral Solution, seeort 


a? 


In San Francisco Visit Our Exhibit, Booths 102 and 103 
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Your angina patient hardly knows where one leaves off and the 
other begins. What he does recognize is the relief he gets from 
both when you prescribe CARTRAX. 


FOR ANGINAL PAIN 
PETN (pentaerythritol tetranitrate) is 
‘*.,. the most effective drug currently 
available for prolonged prophylactic treat- 
ment of angina pectoris.’"! 


FOR CARDIAC PANIC 
“| favor ATARAX [as the tranquilizer for the anxious car- 
diac]... because there is an absence of side effects 
with this drug, and also because in cardiacs who are 
troubled with ectopic beats, ATARAX has a quinidine-like 
action."’? 


TOGETHER ONLY IN 


CARTRAX 


Dosage: Begin with 1 to 2 yellow cartrax ‘‘10" tablets (10 mg. PETN plus 
10 mg. ATARAX) 3 to 4 times daily. When indicated, this may be increased by 
switching to pink CARTRAX ‘‘20’’ tablets (20 mg. PETN plus 10 mg. ATARAX). 
For convenience, write ‘‘CARTRAX 10°’ or ‘‘caRTRAX 20."’ Supplied: In bottles 


of 100. Prescription only. 


References: 1. Russek, H. |.: Postgrad. Med. 19:562 (June) 1956. 2. Russek, H. I: 
Presented at the Symposium on the Management of Cardiovascular Problems 
of the Aged, Dade County Medical Association, Miami Beach, April 12, 1958. 


*brand of hydroxyzine 


New York 17, N. Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being™ 
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An emotionally balanced patient 
Thanks to your treatment and the 
help of Deprol, her depression is 
relieved and her anxiety and tension 
calmed. She eats well, sleeps well, and 
can return to her normal activities. 
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calms anxiety! 


Deprol helps balance the mood 
iy lifting depression as it 
calms related anxiety 


No “‘seesaw”’ effect of amphetamine- 
barbiturates and energizers 


While amphetamines and energizers 
may stimulate the patient—they 
often aggravate anxiety and tension. 
And although amphetamine-barbi- 
turate combinations may counteract 
excessive stimulation—they often 
deepen depression. 


LIFTS DEPRESSION 


| 


~ 


ANXIETY 


Deprol 


In contrast to such ‘‘seesaw”’ effects, 
Deprol lifts depression as it calms 
anxiety—both at the same time. 


Safer choice of medication than 
untested drugs 


Deprol does not produce hypoten- 
sion, liver damage, psychotic reac- 
tions or changes in sexual function. 


BIBLIOGRAPHY: 1. Alexander. Chemotherapy 0 
Use of meprobamate combined with benactyzir 
benzilate) hydrochloride. JAMA. 16€ 

Bateman, J.C. and Cariton, H. N.: Depro 


AMPHETAMINES 
AND ENERGIZERS 
may stimulate the 
patient, but often 
increase anxiety and 
tension. 


AMPHETAMINE: 
BARBITURATE 
combinations may 
control overstimula- 
tion but may deepen 
depression. 


press, 1959. 


Deprol : 


DOSAGE: Usual starting dose is 1 tablet 
q.i.d. When necessary, this may be 
gradually increased up to 3 tablets q.i.d. 
COMPOSITION: 1 mg. 2-diethylamino- 
ethyl benzilate hydrochloride (benacty- 
zine HCl) and 400 mg. meprobamate. 
SUPPLIED: Bottles of 50 light-pink, Fe, 
seamed tablets. Write for literature and WJ WALLACE LABORATORIES/New Brunswick, N. J. 
samples. 


co-569 


P 
: 
press, 1959. 3. Bell, J. L., Tauber, H., Santy, A. and Pulito, F Co = 
Treatment of depressive states in office practice. Dis. Nerv. System AF 3 
20-263, June 1959. 4. McClure W., Papas, P. N., Speare, G.S., 
Paimer, E., Slattery, J. J., Koneta H., Henken, B. S., Wood, 
C. A. and Ceresia, G Treatment of depres technics and > 
therapy. Am. Pract. & Digest Treat. In press, 1959. 5. Pennington, ~ 
V. M.: Meprobamate-benactyzine (Deprol) in the treatment of chronic 
brain syndrome, schizophrenia and senility. J. Am. Geriatrics Soc 
7:656, Aug. 1959. 6. Rickels, K. and Ewing, J. H.: Deprol in depressive 
conditions. Dis. Nerv. System 4, (Se e), Aug. 1959 
7. Ruchwarger, A: Use of Depro! (meprobamate mbined with 
benactyzine hydrochionde) in the office treatment of depression. 
M. Ann. District of Columbia 28:438, Aug. 1959. 8. Settel, E.: 
Treatment of depression in the elderly with a meprobamate benactyzine j 
hydrochloride combination. Antibiotic Med. & Clin. Therapy. In 


the tension-driven problem drinker 


Vi S'a r il helps bring tranquility 


hydroxyzine pamoate 


When she drinks to relieve her tensions, VISTARIL has shown a wide margin of safety, 
VISTARIL can help restore perspective. even in large doses, over prolonged periods. 
By maintaining tranquility, VISTARIL helps Clinical studies have shown that VISTARIL pro- 
patients to accept counsel more readily, and duces no significant lowering of blood pres- 
encourages abstinence from drinking. sure, pulse, or respiration in chronic drinkers. 


Available as: Capsules — 25, 50, and 100 mg. Parenteral Solution (as the HCl)—25 mg. per cc., 10 ce. 
vials and 2 cc. Steraject® Cartridges; 50 mg. per cc., 2 cc. ampules. Professional literature available 
on request from the Medical Department, Pfizer Laboratories. Brooklyn 6, New York. 


Science for the world’s well-being™ (Pfizer) 
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“The larger the therapeutic range...the 
more desirable the preparation... 


[GITALIGIN]...pOssesses a greater range. 


GITALIGI 


MARGIN 
.. possesses a greater range.” * 


GITALIGIN provides a maximum degree of control in cardiac 


therapy by reason of these distinctive clinical features:** 


WIDER SAFETY MARCIN 
GREATER THERAPEUTIC RANGE 
FASTER RATE OF 

ELIMINATION THAN DICGITOXIN 


OR DIGITALIS LEAF 


It’s easy to transfer patients to GITALIGIN 


—without interruption— 


0.5 mg. Gitaligin is approximately equivalent to 0.1 Gm. 
digitalis leaf, 0.1 mg. digitoxin, and 0.5 mg. digoxin. 


Supplied: 0.5 mg. scored tablets—in bottles of 30 and 100. 


*Batterman, R. C.: Observations on the Clinical Us 
of Digitalis, in Di amond, E. G.: Digitalis, Springfie Ad, 
Charles C Thomas, 1957. 


**Bibliography available on request. 


+White’s brand of amorphous gitalin. 


WHITE LABORATORIES, 


KENILWORTH, NEW JERSEY 


In San Francisco Visit Our Exhibit, Booth 104 
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only SANBORN makes all three 


take on house calls, no instrument is useful unless it is 
truly portable—and completely dependable trip after trip. 


To the physician whose practice requires an “office 
standard” electrocardiograph of wide clinical usefulness, 
an instrument with such diagnostic advantages as 
two speeds, three recording sensitivities and provision 
for recording other phenomena will prove most logical. 
To the hospital nurse who must continually bring an 
electrocardiograph to the patient’s bedside, no instru- 
ment is quite so useful as the completely self-contained, 
mobile one that can be effortlessly rolled in and out of 
elevators, up and down ramps and corridors. And to the 
doctor who must have an ECG that he can pick up and 


To each of these people, Sanborn offers a modern in- 
strument designed with his particular needs in mind: 
the 2-speed “office standard” Model 100 Viso-Cardiette 
... its mobile counterpart, the Model 100M Mobile Viso- 
Cardiette . . . and the 18-pound Model 300 Visette. Only 
Sanborn makes all three. 


Descriptive Literature and Prices on request, from your 
Sanborn Branch Office, Service Agency or the Main Office. 


SAN BORN™N 


COMPANY 


MEDICAL DIVISION, 175 Wyman St., Waltham 54, Massachusetts 


In San Francisco Visit Our Exhibit, Booths 69 and 70 
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id weight los: A 7 
EASURABLE 
RESPONSE TO 
Esidrix 
(See response of patients with 
edema on following pages)—> 
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IN EDEMA AND 
HYPERTENSION 


FOR HIGHEST 
FLUID YIELDS. 


LOWEST BLOOD 
PRESSURE LEVELS 


in 
congestive 
heart 
failure 


in 
Laennec’s 
cirrhosis 


in acute left 
ventricular 
failure with 
bronchial 
asthma and 
pitting 
edema of legs 


if 
4 
if 
4 
y 
: 
; 


27 pounds lost in 19 days; abdominal swelling and pedal edema cleared 


10 pounds lost; pitting edema cleared in 5 days; copious urine output, 
yet serum electrolytes remained within normal range 


5 pounds lost in 4 days; 4+ pitting cleared; hepatic congestion and rales cleared; patient ambulatory a 
2 


important reasons why 


physicians choose Esidrix 


for congestive heart failure, 
toxemia & edema of pregnancy, 
premenstrual edema, 
steroid-induced edema, 


edema 0 7 obesity 


1. Esidrix is one of the most eflective oral diuretics 


known...10 to 15 times more active than chlorothiazide 


2. Fsidrix markedly increases sodium and chloride ex- 
cretion, usually with minimal eflect on excretion of 


potassium and bicarbonate. 


3. Certain patients unresponsive to mercurials and chlo- 


rothiazide respond readily to Esidrix. 


4. Fsidrix alone can be used to reduce blood pressure. 
It also potentiates the action of such other antihyper- 
tensive agents as Singoserp, Serpasil, Apresoline, and 


ganglionic blockers. 


5. Patients transferring from chlorothiazide to Esidrix 
frequently experience additional loss of retained body 


fluid and/or lower blood pressure levels. 


6. In most cases, Esidrix permits moderation in severe 


sodium restriction, makes meals more palatable. 


® 
suppLieD: Tablets, 25 mg. (pink, 
scored) and 50 mg. (yellow, scored). 


hydrochlorothiazide CIBA) 


improved analog of chlorothiazide, SINGOSERP® (ayrosingopine C1BA) 


SERPASIL® (reserpine CIBA) 


a product of research (hydralazine hydrochloride C1BA) 


A 
SUMMIT, N.J 
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of toxin 
Sy 100 mg. adzcrhs 


CLAYSORB 


When you prescribe POLYMAGMA or POLYMAGMA Plain to control 
diarrhea, you are prescribing adsorptive superiority. Both 
preparations contain Claysorb—a new intestinal adsorbent whose 
superiority over kaolin has been demonstrated in 


exhaustive studies.!.?.3 


For bacterial diarrhea, POLYMAGMA is bactericidal to many 
intestinal pathogens. It is soothing and protective to the 
irritated mucosa. It aids in the restoration of normal 
intestinal function. Highly effective, highly palatable. 


For nonbacterial diarrhea, POLYMAGMA Plain—same 
formula but without antibiotics. 


1. Barr, M., and Arnista, E.S.: J. Am. Pharm. A. (Scient. Ed.) 46:493 
(Aug.) 1957, 2. Barr, M., and Arnista, E.S.: Ibid. 46:486 (Aug.) 1957. 
3. Barr, M.: Ibid. 46:490 (Aug.) 1957. 


Dihydrostreptomycin Sulfate, Polymyxin B Sulfate, and Pectin 
with Claysorb* (Activated Attapulgite, Wyeth) in Alumina Gel Philadelphia 1, Pa 


*Trademark 


This advertis ement conforms to the Code for Advertising of the Physicians Council for Informatior 4 Health 


In San Francisco Visit Our Exhibit, Booths 92, 92A, 928, 93, 94, 105, 106, 107, 107A, -107B ¥ 
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Butazolidin 


brand of phenylbutazone 


Ten years of experience in countless 
cases—more than 1700 published 
reports—have now established the 
eminence of Butazolidin among the 
potent non-hormonal 

antiarthritic agents. 


proved by a decade film 
of experience 


Repeatedly it has been demonstrated 
that Butazolidin: 

Within 24 to 72 hours produces 

striking relief of pain. . 
Within 5 to 10 days affords a : 
marked improvement in mobility - 
and a significant subsidence of 
inflammation with reduction of 
swelling and absorption of effusion. 


Even when administered over 


months or years Butazolidin does + 
not provoke tolerance nor produce i A] 
signs of hormonal imbalance. 


Butazolidin® (brand of phenylbutazone): 
Red-coated tablets of 100 mg. 

Butazolidin® Alka: Capsules containing 
Butazolidin® 100 mg. ; dried aluminum 
hydroxide gel 100 mg. ; magnesium trisilicate 
150 mg. ; homatropine methylbromide 1.25 mg. 


Geigy, Ardsley, New York 
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® lightning 

snatcher™ 


hg needn’t be grounded for long, 
mice you prescribe 


PARAFON 


(PARAFLEX® + TYLENOL®) 


for muscle relaxation plus analgesia 
Prescribe PARAFON in low back pain—sprains—strains— 
rheumatic pains 

Each PARAFON tablet contains: 

The low-dosage skeletal muscle relaxant 

The superior analgesic in musculoskeletal pain 

Dosage: Two tablets t.i.d. or q.i.d. 

Supplied: Tablets, scored, pink, bottles of 50. 


and in arthritis 


PARAFON 


with Prednisolone 


Each PARAFON WITH PREDNISOLONE tablet contains: PARAFLEX® 
Chlorzoxazonet 125 mg., TyYLENOL® Acetaminophen 300 mg., 
and prednisolone 1.0 mg. 

Dosage: One or two tablets t.i.d. or q.i.d. 

Supplied: Tablets, scored, buff colored, bottles of 36. 
Precautions: The precautions and contraindications that apply 
to all steroids should be kept in mind when prescribing 
PARAFON WITH PREDNISOLONE. 


*electrical lineman +U.S. Patent Pending 


McNeil Laboratories, Inc « Philadelphia 32, Pa. 2s7ass 
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ALTAFUR in surgical (soft tissue) infections 


In a series of 159 patients with various types 
of surgical infections (cellulitis, abscess, 
wound infections), ALTAFUR was employed 
with eminently satisfactory results. The in- 
cidence and magnitude of surgery were 
considerably reduced in these cases, and 
when surgical intervention was necessary it 
could be delayed until the inflammatory 
process had receded or become localized. 

Excellent therapeutic response was obtained 
in patients with infections due to coagulase 
positive Staphylococcus aureus, beta hemo- 
lytic Streptococcus, and Escherichia coli; 
these organisms were uniformly susceptible 


to ALTAFUR in vitro. An insensitive strain of 
Pseudomonas aeruginosa was isolated from 
the single patient who failed to respond. 
ALTAFUR was given orally to 150 patients, 
the majority receiving 100 mg. four times 
daily.* Duration of treatment ranged from 
4 to 30 days, averaged 6 days. An experi- 
mental intravenous preparation of ALTAFUR 
was administered to 9 patients who could 
not take medication by mouth or whose con- 
dition warranted exceptionally high dosage. 
There was no clinical or laboratory evidence 
of toxicity in any case, and ALTAFUR was 
well tolerated by all but 1 of the 159 patients. 


Prigot, A.; Felix, A. J., and Mullins, S.: Paper presented at the Symposium on Antibacterial Therapy, 
Michigan and Wayne County Academies of General Practice, Detroit, September 12, 1959 (published Nov. 1959) 
*Experimental dosage (see dosage recommendations adjacent) 
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bright new star 


in the antibacterial firmament 


brand of furaltadone 


the first nitrofuran effective orally 


in systemic bacterial infections 


Antimicrobial range encompasses the majority of common 
infections seen in everyday office practice and in the hospital 
Decisive bactericidal action against staphylococci, streptococci, 
pneumococci, coliforms 

Sensitivity of staphylococci in vitro (including antibiotic- 
resistant strains) has approached 100% 

Development of significant bacterial resistance has 

not been encountered 

Low order of side effects 


Does not destroy normal intestinal flora nor encourage 
monilial overgrowth (little or no fecal excretion) 


Tablets of 50 mg. (pediatric) and 250 mg. (adult) 

Average adult dose: 250 mg. four times a day, with food or milk 
Pediatric dosage: 22-25 mg./Kg. (10-11.5 mg./lb. body weight daily 
in 4 divided doses 

CAUTION: The ingestion of alcohol in any form, medicinal 

or beverage, should be avoided during Altafur therapy. 


NITROFURANS—a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 
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ve Tee idazine [MELLARIL|] is as effective as the best available nothiazine, but wif 
as the available phenothiazine, but wit 
appreciably less toxic effects than those demonstrated with o snothiaziness 
effects than those demonstrated with other phenothiazines.... 
appears to t a maj iti nes....Th 
_ drug appears to represent a major addition to the safe and effective treat yo i. 
9 isturbances seen daily in the clinics or by the general ractitioner.) 


a new advance in tranquilization: 
greater een of tranquilizing action results in fewer side effects 


The presence of a thiomethyl radical (S-CH,,) is unique 
in Mellaril and could be responsible for the relative 
absence of side effects and greater specificity of 
psychotherapeutic action. This is shown clinically by: 


1 A specificity of action on certain brain sites in contrast to the 
more generalized or “diffuse” action of other phenothiazines. 
This is evidenced by a lack of appreciable anti-emetic effect. 
MELLARIL 


inimal suppression of vomiting tranquilization 


ttle effect on blood pressure 


1d temperature regulation 
2 Less “‘spill-over” action to other brain areas — hence, 
absence of undue sedation, drowsiness or autonomic 
nervous system disturbances. 


Dampeniril —_— 3 A notable absence of extrapyramidal stimulation. 
sympathetic 


Lack of impairment of patient’s normal drive and energy. 


nervous sy temperature regulation 


g Suppression of vomiting 


other 5 Virtual freedom from such toxic effects 
phenothiazine -type as jaundice, photosensitivity, skin eruptions, 
tranquilizers 
blood forming disorders. 


Indication Usual Starting Dose Total Daily Dosage Range 


ADULTS: Mental and Emotional Disturbances: 
MiLD—where anxiety, apprehension and tension are present 10 mg. t.i.d. 20-60 mg. 
MODERATE-—where agitation exists in psychoneuroses, 25 mg. t.i.d. 50-200 mg. 
alcoholism, intractable pain, senility, etc. 

SEVERE-— in agitated psychotic states as schizophrenia, manic 
depressive, toxic psychoses, etc.: 

100 mg. t.i.d. 200-400 mg. 


Ambulatory 
200-800 mg 


Hospitalized 100 mg. t.i.d. 


20-40 mg. 


CHILDREN: BEHAVIOR PROBLEMS IN CHILDREN 10 mg. t.i.d. 


llaril Tablets, 10 mg., 25 mg., 100 mg. 


eid, A. M.: Scientific Exhibit, American Academy 
eneral Practice, San Francisco, April 6-9, 1959 
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Tetracycline Phosphate Complex (TETREX® ) 


U.S. PAT. NO. 2,791,609 


in the Therapy of PNEUMONIA 


Preferably, antibiotic therapy should be based 
on pretreatment culture of the offending patho- 
gen, but in bacterial pneumonia the problem may 
well be too pressing to permit the required delay 
of 24 to 48 hours. A differential diagnosis among 
bacterial pneumonias, based on such clinical 
grounds as speed of onset, sepsis and pain may 
guide the choice of antibiotic for initiation of 
therapy. 

Should clinical judgment dictate that antibi- 
otic therapy be started immediately, at the same 
time a sputum sample or a subglottic swab can be 
sent to the laboratory for culture and sensitivity 
studies. If the response to the first antimicrobial 
agent proves unsatisfactory, a reasonable basis 
for changing therapy will then be at hand. 


Choosing the Antibiotic 


Since therapy must be started at once for bac- 
terial pneumonia, it is advisable to choose a 
broad-spectrum antibiotic that quickly produces 
high levels of active agent (e.g., tetracycline 
phosphate complex, TETREX). Such an antibiotic 
probably has the best chance of controlling the 
pathogen, whether it be gram-negative or gram- 
positive. And if the laboratory report shows that 
the invading organism is much less sensitive to 
tetracycline than to other agents, the patient can 
then be changed to an appropriate antibiotic. If 
the difference in sensitivity is slight, then the 
possibility of side effects, sensitization, and tox- 
icity should be evaluated before changing therapy 
to another antibiotic. 

The greatest number of bacterial pneumonias 
are caused by pneumococci, which respond very 
well to penicillin, tetracycline. and chloram- 
phenicol. Also, these antibiotics are usually 
effective against the other gram-positive coccal 
pneumonias. But penicillin is ineffective against 
the viral pneumonias and the gram-negative 
Hemophilus influenzae and Klebsiella pneu- 
moniae. Although K. pneumoniae causes only 
about 1 to 2 per cent of pneumonia cases on the 
average,! these are apt to be acute and fulmi- 
nating (Friedlander’s pneumonia), with a high 
mortality rate if not effectively treated. Since 
pneumococcal pneumonia may be difficult to 
distinguish clinically from Friedlander’s, except 
by gram-stained sputum smear, it may be wiser 
to start treatment with an agent also effective 
against Klebsiella. 

Penicillin, however, in addition to having a 
limited spectrum, also causes many minor and 
some serious sensitivity reactions. In a recent 
survey~ it was found that penicillin produced 


severe skin reaction. But most important was the 
observation that anaphylactic shock, with a 
fatality rate of about 9 per cent, was the most 
frequent serious reaction. Such severe reactions 
are almost always associated with parenteral 
administration. 

Tetracycline is also clinically effective in pri- 
mary atypical pneumonia.* 

The tetracyclines (e.g., TETREX) have the 
advantage of a broad range of antimicrobial 
activity and low toxicity. And in addition, the 
physician does not have to trouble himself or his 
patients with repeated blood studies when he 
prescribes TETREX. Minor reactions such as gas- 
tric upsets or mild skin rashes occur occasionally. 
The most serious side effects are staphylococcal 
and monilial overgrowth, but these are rare and 
can be adequately controlled. 

No one would deny that appropriate antibiotic 
therapy has greatly reduced morbidity and saved 
many lives of patients with bacterial pneumonia. 
Nevertheless. general supportive measures in the 
care of patients remain important even today. 
Especially in the desperately ill patient, antibi- 
otics are not considered as substitutes for the 
individual evaluation, clinical observation and 
judgment of the physician. 


Some Micro-organisms Susceptible* to 
Tetracycline (TETREX)» 


Streptococcus; Staphylococcus; Pneumococ- 
cus; Gonococcus; Meningococcus; C. diph- 
theriae; B. anthracis; E. coli; Proteus; A. 
aerogenes; Ps, aeruginosa; K. pneumoniae; 
Shigella; Brucella; P. tularensis; H. influ- 
enzae; T. pallidum; Rickettsiae; Viruses of 
psittacosis and ornithosis, lymphogranuloma 
inguinale, primary atypical pneumonia; E. 
histolytica; D. granulomatosis. 


a Some strains are not susceptible. 

b Table adapted from Goodman, L. S., and Gilman, A.: 
The Pharmaceutical Basis of Therapeutics. 2nd edition, 
New York, The Macmillan Co., 1956, pp. 1322-1323, 


References: 1. Wood, W. E., Jr.: In: A Textbook of Medicine. 
Edited by Cecil, R. L., and Loeb, R. F., 9th edition, Philadelphia, 
W. B. Saunders Co., 1955, p. 145. 2. Welch, H.; Lewis, C. H.; 
Weinstein, H. L., and Boeckman, B. B.: Severe reactions to anti- 
biotics. A nationwide survey. Antibiotic Med. & Clin. Ther. 4:800 
(Dec.) 1957. 3. Keefer, C. S.: The choice of an anti-infective 
agent. In: Drugs of Choice, 1958-1959. Edited by Walter Modell, 
St. Louis, The C. V. Mosby Co., 1958, p. 135. 


BRISTOL LABORATORIES 
Division of Bristol-Myers Company, SYRACUSE, NEW YORK 


: 
| 
| 
| 
| 
} 
| 
| 
3 
q 


Vol. 52, No. 2 


ANNALS OF INTERNAL MEDICINE 


a refinement in rauwolfia alkaloid therapy 


brand of rescinnamine 


jor better management of | hypertension 


a purified alkaloid of rauwolfia... lessens the 
frequency and/or severity of these reserpine 
side effects: 


mental depression * bradycardia « sedation * weakness 
fatigue lassitude sleepiness * nightmares 
* gastrointestinal effects 


useful alone for gradual, sustained lowering of blood 
pressure in mild to moderate labile hypertension 


useful as an adjunct to other antihypertensive agents, 
permitting their use in lower, better tolerated dosage 


Professional information available on request 


PFIZER LABORATORIES Division, Chas. Pfizer & Co. Inc., Brooklyn 6 N.Y. Science for the world’s well-being™ 


“In San Francisco Visit Our Exhibit, Booths 100 and 101 
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“What’s the name 
of that antispasmodic 
you can prescribe 
we even for patients with 
wconcurrent glaucoma?” 


Bentyl gives near- 
certain results, and 
it doesn’t increase 
intraocular tension. 


I9* 


TRADEMARK: BENTYL® HYDROCHLORIDE 


For fast, sure, safe relief of G.I. spasm and pain, prescribe Bentyl 20 mg. 
with Phenobarbital. Dosage: 1 tablet t.id. *Bibliography on request. 
The Wm. S. Merrell Company / New York « Cincinnati « St. Thomas, Ontario 


In San Francisco Visit Our Exhibit, Booths 67 and 68 
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for 
the 
tense 


and 
Nervous 
patient 


relief comes fast and comfortably 


—does not produce autonomic side reactions 
—does not impair mental efficiency, motor 
control, or normal behavior. 


Usual Dosage: One or two 400 mg. tablets t.i.d. 


Supplied: 400 mg. scored tablets, 200 mg. sugar- 
coated tablets or as MEPROTABS* —400 mg. 
unmarked, coated tablets. 


meprobamate (Wallace) 


® 
i) WALLACE LABORATORIES / New Brunswick, N. J. 


cm -6284 


In San Francisco Visit Our Exhibit, Booths 25, 33, 34 and 139 
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Just 
a 
wish 
turns old | 


Modernize without capital outlay 
on the G-E Maxiservice’ x-ray rental plan 


Think of renting x-ray equipment as _— All! this for one monthly fee — 


: . @ Modern x-ray equipment, free of obsolescenc 
conveniently as you subscribe for aie 


telephone service! Exclusive Maxi- © Comprehensive coverage: periodic inspection, 


service rental plan offers all new-model maintenance, tubes, parts, emergency repairs 
Freedom to add or replace 


G-E x-ray units ... takes no capital equipment as improve- 


from your savings. Makes it worry- ments appear 

Full property insurance 
free to “go modern” in x-ray and on equipment — in 
always stay that way. See your G-E i — 
x-ray representative for details. Or G.E. repairs or 


oye replaces equipment 
Ww riptiv 
clip coupon below for our descriptive 


booklet. paid in full 


X-RAY DEPARTMENT 
GENERAL ELECTRIC CO. 
Mil kee 1, Wi in, Room M-21 
Send your 12-page MAXISERVICE booklet to: 


Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 


Nome 


Address 
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- Before you wr te 
“next prescription 
for a corticosteroi 


Please turn the 


corticosteroid the 


pre-prescription 
point number pre-prescription 


point number 4 


initial therapy— 
remarkably free absence of edema 
from complications | 


J.A.M. A. 169:257 (Jan. 17) 1959. 


Allison, J.R., Sr., and Allison, J.R., Jr: 
Monographs on Therapy 3.99 (Oct.) 1958. 


pre-prescription pre-prescription 
point number 2 j point number 


continuing therapy less likely to 
—maintenance doses create electrolyte 
are low disturbance 


Feinberg, S. M.; Feinberg, A. R., and Fisherman, E.W Bongiovanni, A. M.; Meliman, W. J., and Eberlein, W.R 
J.A. M.A, 167-58 (May 3) 1958 ee : 4 J. Pediat. 53:3 (July) 1958 


pre-prescription 


pre-prescription 
point number _ no secondary 


no sodium or water hypertension—no 
retention—low salt | Significant change 

diet not necessary in pulse, respiration, 
or blood pressure 


Shelley, W. B.; Harun, J.S., and Pillsbury, D. M.: 
J. A.M.A, 167.959 (June 21) 1958. 
Bernsten, C.A., Jr., and others 
New York Rheumatism Association, Annual Meeting, 
New York, Apri! 9, 1959 


Hartung, E. F 
J.A.M. A. 167:973 (June 21) 1958, 
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pre-prescription 
point number 7 


no excessive 
appetite 


Council on Drugs 
J.A.M.A. 169:257 (Jan. 17) 1959 


pre-prescription 
point number 8 


without unnatural 
psychic stimulation 
—does not stimulate 
and rarely depresses 
the mood 
Shelley, W. B.; Harun, J.S., and Pillsbury, 0.M 
J.A.M. A. 167.959 (June 21) 1958 


‘ouncil on 


Drugs 
J.A.M. A, 169:257 (Jan. 17) 1959 


pre-prescription 
point number y 


gastrointestinal 
complaints 
infrequent 


Hartung, E.F 
J. A.M. A. 167.973 (June 21) 1958 


Available in 1mg., 2mg., and 4mg. scorec 
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Adding life to later years is as important to the physician 
as adding years to life. 


Quite often degenerative changes can be halted or delayed 
by improving the nutritional pattern, and PET Instant 
Nonfat Dry Milk can be helpful in many of these cases. 


PET Instant supplies essential milk nourishment, without 
the fat. It can be added in dry form to prepared dishes— 
even many not ordinarily made with milk. In this way it 
boosts milk nourishment, helping to combat such 
prevalent dietary defects among the elderly as difficulty 
in maintaining a positive calcium balance and the 
tendency toward protein deficiency. 

Older people—often reluctant to drink milk—enjoy the 


refreshing taste of PET Instant. It’s convenient to use, 
mixes instantly and costs as little as 8¢ a quart. 


36.6% Protein (in dry form) 
All the calcium and 
B-vitamins of whole milk 
without the fat 


INSTANT 
NONFAT DRY MILK 


Instantized so it dissolves 
almost at the touch of water 


© 1959 


—PET MILK COMPANY ST.-LOUIS I,MISSOURI 


“In San Francisco Visit Our Exhibit, Booth 42 
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Recent evidence confirms the unusual 
effectiveness of DIABINESE when 

given in low milligram doses (100-500 mg.) 
just once daily. Moreover, in properly 
regulated dosage. DIABLINESE is free from 
significant incidence of serious side effects. 
Your patients will appreciate the 

economy possible (savings up to 50%) when 
DIABINESE is the oral therapy selected. 


the oral antidiabetic most likely to succeed 


economical once-a-day dosage 


/ 
Science for the world’s well-being ™ | fizer 


we 
has 
brand of chlorpropamid 
brand prop 
i 


on the effectiveness of DIABINESE 
“On the above evidence chlorpropamide DIABINESE is the 
most effective sulphonyl urea at present available. It has a 


oreater range of activity than tolbutamide, and so far we have 


not detected any case which is resistant to chlorpropamide 


and responsive to tolbutamide.” 


on the economy of DIABINESE 


“This drug was more potent, and smaller dosages could) be 


used. This increases the ease of administration as well as 


reduces the economic factors involved.” 


fo replace or reduce insulin dosage 


to realize the full potential of oral therapy 


to ensure control where diet alone has failed 


the oral antidiabetic most likely to succeed 


r\D I) coc 


economical once-a-day dosage 


available as 100 mg. and 250 mg. scored tablets 


Science for the world’s well-being ™ Pfizer 
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Serp as il - Ks 1 d rix gives anxiety-ridden hyperten- 


sive patients the pronounced central calming action they need while it brings 


their blood pressure down to lower levels than can usually be achieved 
with single-drug therapy. And the antihypertensive effect is faster—blood 
pressure generally begins to fall within the first few days of therapy. In 
addition, Serpasil-Esidrix controls the tachycardia that often accompanies 
hypertension. SUPPLIED: Serpasil-Esidrix Tad/ets, each containing 0.1 mg. 
Serpasil and 25 mg. Esidrix. serpasi:®-esiprix® (reserpine and hydrochlorothiazide c1BA) 
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Prescribe adequate daily 
amounts of 


POTABA 


(Pure Potassium Aminobenzoate, Glenwood) 
Institute treatment early 


and continue for a long 
enough period. 


Evidence obtained from the observations of 
competent clinical investigators justifies 
the suggestion that this non-toxic drug may 
be found of great value wherever the patho- 
logical formation of fibrous tissue retards 
the patient’s response to treatment. 


Marked improvement in Scleroderma fol- 
lowing treatment with POTABA prompted 
its use in treatment resistant Sarcoidosis 
and Peyronie’s disease with the following 
recently reported results: 


1. Cohen, R. V., Lambert, R. L., and Molthan, 
L.: The Use of POTABA in Sarcoidosis; 
Annual Meeting American Trudeau Soci- 
ety, Eastern Section, Boston, Mass. (1958). 


In 15 cases of Sarcoidosis cough, dyspnea 
and malaise decreased in 14. Partial or com- 
plete clearing of x-ray abnormalities was 
evident in 13 patients.! 


21 Patients with Peyronie’s disease re- 
ceiving 12 gms. daily in divided doses for 
periods ranging from 3 months to 2 years 
responded as follows: Pain, where present 
disappeared from 16 of 16 cases. Penile 
deformity improved in 14 of 17 patients. 
Plaque decreased in 16 of 212: 


2. Zarafonetis, C. J. D., and Horrax, T. M.: 
Treatment of Peyronie’s Disease with 
POTABA, Journal of Urology, 81: 770-772 
(June 1959). 


POTABA DOSAGE FORMS 


CAPSULES 
of 0.5 gm. 
(250’s, 1,000’s) 


100 gm 


SO 


TABLETS 
of 0.5 gm. 
(100’s, 1,000’s) 


2 Gram sealed 
ENVELOPES 
1 Ib., 5 Ib. (50’s) 


Please request information on POTABA and PASKALIUM 
*Trademarks of Glenwood Laboratories Inc. 


GLENWOOD LABORATORIES INC. / BERGENFIELD, N. J. 
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Therapeutic vitamins in the “therapeutic” jar 


Any severe disease process undermines the nutritional integrity of tissue.! To counteract physiologic 


stress depletion of B and C vitamins, prescribe high potency STRESSCAPS ... in burns... fractures 


... severe infection ... surgery... and in chronic disorders such as arthritis, alcoholism or colitis. 
The attractive STRESSCAPS jar also plays an important therapeutic role... reminding the patient 
of his daily dosage . . . assuring adequate intake for full metabolic support. 


Each capsule contains: 
Thiamine 


Mononitrate (B,).... 10mg. 
Riboflavin (B,) 
Niacinamide ........ 
Ascorbic Acid (C). ary 
Pyridoxine HCI (B,)... 
Vitamin B,, 
Folic Acid .... 
Calcium Pantothenate. 20 mg. 
Vitamin K (Menadione) 2meg 


Average dose 1-2 capsules daily. Stress Formula Vitamins Lederle 


1. Spies, T. D.: M.A. 
167:675 (June 


a> LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pear! River, N. Y. 
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QUIETING... 
HYPOTENSIVE... 


without a chain of side reactions 


a conservative, safe amount of reserpine combined with BUTISOL 
sop1uM* butabarbital sodium. Each tablet or teaspoonful contains 
15 mg. Butisol and 0.1 mg. reserpine — for relaxation without 


depression. 


Butiserpine Tabdiets Elixir + Prestabs® Butiserpine R-A 
(Repeat Action Tabiets) 


McNEIL LABORATORIES, INC. 
PHILADELPHIA 32, PA. 
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RECOVERY RATE: OVER 90% 
.in over 1,000 published cases 


HEDULIN 


BRAND OF PHENINDION 
02 Pre 


50 mg. 
CAUTION. Federal tow 

Ser 

WALKER LABORATORIES. INC 


HEDULIN is the trademark for the Walker brand of phenindione. 50 mg. scored tablets for th 
use; 20 mg. scored tablets for prophylactic use. Bottles of 100 and 1,000. For more detailed informa- 


tion and a clinical trial supply of Hedulin, write to Walker Laboratories, Inc., Mount Vernon, N. Y. 
1, Breneman, G. M., and Priest, E. McC.: Am. Heart J. 50:129 (July) 1955. 2. Tandowsky, R. M.: Am. J. Cardiol, 3:551 (April) 1959. 


Please Mention this Journal when writing to Advertisers 


101 
3 “4 
: ‘ . . 2 
%; 
i 
x 
is 


February 1960 


coronary 


Levophed 


atural antishock 4 
pressor hormone 


? With the prompt use of Levophed, 28 per cent of patients 
| vho would have died of severe coronary shock now live. © 


ig 
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| form of therapy....in 
| controllable action’ 
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The Depinar special repository base permits slow absorption 
from the injection site, thus decreasing the need for frequent 
administration. Depinar continually bathes the tissues in 
vitamin B,. to provide more effective therapy and make 
patients feel better longer. A recent clinical report* shows 
over 98% of Depinar is retained after one week ... and 
“Serum level vitamin B,,... sustained for 28 days or more 
from the single dose.”’ 


Each package of Depinar consists of a multiple dose vial, 
containing cyanocobalamin zinc tannate (lyophilized) equivalent to 
2500 mcg. vitamin B,.. The vial of diluent contains 5 cc. Sodium 
Chloride Solution for Injection. When reconstituted, 

each ml. of Depinar contains 500 meg. vitamin B). 


*Thompson, R. E., and Hecht, R. A.: Am. J. Clin. Nutrition 
7:311-317 (May-June) 1959. 


ARMOUR PHARMACEUTICAL COMPANY KANKAKEE, ILLINOIS 


Armour Means Protection 


OA. P.Cos ARMOUR 
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the only “full-range” oral hypoglycemic agent 
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for most of your diabetic patients 


trade mark, brand of Phenformin 


the full-range oral hypoglycemic agent... 
lowers blood sugar in mild, moderate, and 
severe diabetes, in children and adults 


FOR MORE DEPENDABLE RESPONSE, start your patients on D BI—entirely 
different from the sulfonylureas in chemical structure, mode of 


action and spectrum of activity . 


range (50 to 150 mg. per day). 


3 out of every 4 stable adult diabetics 
are satisfactorily and comfortably 
regulated with DBI. 


2 out of every 3 brittle diabetics (juvenile 
or adult) enjoy better stabilization 
and easier management with com- 
bination of DBI and injected in- 
sulin. The smoth, gradual onset of 
blood-sugar lowering action helps 
prevent dangerous shifts between 
hypoglycemic reactions and hyper- 
glycemic ketoacidosis. 


sulfonylurea failures — secondary fail- 
ures and primary resistant pa- 
tients may respond to DBI alone, 
or combined with a sulfonylurea. 


.. usually effective in low dosage 


no clinical toxicity in over 3000 pa- 
tients studied closely for varying 
periods up to nearly three years. 


On a “start-low-go-slow” dosage 
pattern, DBI is relatively well 
tolerated. Gastrointestinal reac- 
tions occur most frequently in 
dosages exceeding the practical 
maximum 150 mg. daily, but abate 
promptly upon reduction of dosage 
or withdrawal of DBI. 


The physician prescribing DBI 
should be thoroughly familiar 
with its indications, dosage, pos- 
sible side effects, precautions and 
contraindications, etc. 


DBI (N!-£-phenethylbiguanide HCl) is available as 
white, scored tablets of 25 mg. each, bottle of 100. 


Write for detailed literature. 
u. s. vitamin & pharmaceutical corporation 


Arlington-Funk Laboratories, division 
250 East 48rd Street, New York 17, N. Y. 
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The standard by which the effectiveness 
of other iron therapy MUST be measured 


MOLIRON 


a specially processed, co-precipitated 
complex of molybdenized iron offering 
all these important advantages: 

@ MORE hemoglobin with @ LESS medication 
in a @ SHORTER period of time @ GREATER 
patient tolerance. @ and... costs no more than 
ordinary iron preparations. 

There is a MOL-IRON product for all of your 
patient needs, as listed on pp. 878 to 880 in your 
1960 Physicians Desk Reference. 


1 Erythrocytes 2 Polymorphonuclear Neutrophile 
3Lymphocyte4 Monocyte5 Eosinophile6 Basophile 
White Laboratories, inc., Kenilworth, New Jersey 
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ROMILAR has one specific central action: raising the cough reflex threshold.! There 
is no analgesic effect, no central depression.!-7 Cough control begins within 15 to 
30 minutes and lasts for as long as six hours.” ROMILAR iS a unique Cough specific: it 
provides the antitussive potency of codeine with the safety of a placebo.3 There is no 
tolerance liability, no addictive potential.1.3-8 


ROMILAR is of special value when cough suppression is vital—in patients with pul- 
monary and cardiac disease, hernia or rib fracture, before and after abdominal and 


EENT Surgery and during i.v. infusions. 

SUPPLY: Syrup in bottles of 4 oz, 16 oz, 1 gal. Tablets in bottles of 20, 100, 500. Expectorant in bottles of 
16 oz, 1 gal. 

REFERENCES: 1. H. A. Bickerman in W. Modell, Ed., Drugs of Choice 1958-1959, St. Louis, The C. V. Mosby 
Company, p. 557. 2. L. J. Cass and W. S. Frederik, New England J. Med., 249:132, 1953. 3. L. J. Cass, 
W. S. Frederik and J. B. Andosca, Am. J. M. Sc., 227:291, 1954. 4. H. Isbell and H. F. Fraser, J. Pharmacol. 
& Exper. Therap., 107:524, 1953. 5. W. M. Benson, P. L. Stefko and L. O. Randall, J. Pharmacol. & Exper. 
Therap., 109:189, 1953. 6. New and Nonofficial Drugs 1959, Philadelphia, J. B. Lippincott Company, 1959, 
Pp. 326. 7. N. Ralph, Am. J. M. Sc., 227:297, 1954. 8. H. A. Bickerman, E. German, B. M. Cohen and S. E. 
Itkin, Am. J. M. Sc., 234:191, 1957. 


q NON-NARCOTIC COUGH SPECIFIC WITH PROMPT, PROLONGED ACTION 
brand of de e an hydr 


Se ROCHE LABORATORIES - Division of Hoffmann-La Roche Inc « Nutley 10, N. J. 


the LEON 


cough Bae ‘ 
control 
specific 
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WHENEVER COUGH THERAPY IS INDICATED 


THE GO yylarg Rx FOR COUGH CONTROL 
cough sedative / antihistamine / expectorant 


e relieves cough and associated symptoms 

in 15-20 minutes e effective for 6 hours or longer 
@ promotes expectoration e rarely constipates 

agreeably cherry-flavored 

Each teaspoonful (5 cc.) of Hycomine* contains: 


Hycodan® 


Dihydrocodeinone Bitartrate . 5 mg. 
(Warning: May be habit-forming) 6.5 mg. 


Pyrilamine Maleate. . 12.5 m~. 
Phenylephrine Hydrochloride. 
Ammonium Chloride . . . . . . . 6Omg. 
Sodium Citrate. . . . 


Supplied: As a pleasant-to-take syrup. May be habit- 
forming. Federal law permits oral prescription. 


Literature 
on request 


ENDO LABORATORIES Richmond Hill 18, New York 


* U.S. Pat. 2,630,400 
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when anxiety 
accompanies 


somatic 


complaints 


brand of trifluoperazine 


an effective tranquilizer that 
relieves anxiety and restores normal drive 


When ‘Stelazine’ was given, along with appropriate specific 


medication, “marked relief of emotional and physical symptoms 
was obtained in 82% of the [120] patients studied. 


“Outstanding results were obtained in the patients with gastro- 
intestinal symptoms.... In depressed patients, there was a 
notable restoration of energy and drive, without euphoria.” 


Phillips, F.J., and Shoemaker, D.M.: Treatment of Psychoso- 
matic Disorders in General Practice, Report accompanying 
Scientific Exhibit at the 12th Clinical Meeting of the American 
Medical Association, Minneapolis, Minnesota, Dec. 2-5, 1958. 


AVAILABLE—For use in everyday practice: 1 mg. tablets, in bottles of 50 and 
500. USUAL DOSAGE—One 1 mg. tablet, b.i.d. (morning and night). Addi- 
tional information on request from Smith Kline & French Laboratories, 


Philadelphia 1, Pa. 
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FOR PRovEN MENOPAUSAL BENEFITS 


The vast majority of meno- 
pausal women, especially on 
the first visit, are nervous, ap- 
prehensive, and tense. PMB- 
200 or PMB-400 gives your pa- 
tient the advantage of extra 
relief from anxiety and tension, 
particularly when the patient is 
“high strung,” under prolonged 
emotional stress, or when psy- 


Two potencies that will meet 
the needs of your patients: 
PMB-200 — Each tablet con- 
tains conjugated estrogens 
equine (‘‘Premarin’’) 0.4 mg., 
and 200 mg. of meprobamate. 
When greater tranquilization is 
necessary you can prescribe 
PMB-400 — Each tablet con- 
tains conjugated estrogens 


chogenic manifestations are acute. Proven menopausal equine (‘‘Premarin’’) 0.4 mg., 
benefits are confirmed by the wide clinical acceptance of and 400 mg. of meprobamate. 
“Premarin,”’ specifically for the relief of hot flushes and Both potencies are available 
other symptoms of estrogen deficiency, together with the in bottles of 60 and 500. 


well established tranquilizing efficacy of meprobamate. Ayerst Laboratories New York16,N.Y. 
Montreal, Canada 


5916 


Meprobamate, licensed under U.S. Pat. No. 2,724,720 
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in urologic patients taking 


MANDELAMINE 


brand of methenamine mandelate 


This is why Mandelamine is so excellent to use 
in chronic resistant urinary disorders. Antibac- 
terial but not antibiotic, Mandelamine is highly 
effective against many organisms resistant to anti- 
biotics (and sulfas, too). And since Mandelamine 
works solely within the urinary tract, sensitivity 
risks and systemic reactions are relatively rare, 
even during prolonged usage. Mandelamine is 
effective, well tolerated, and economical, too. 


MA-GPOL 


DOSAGE: Adults—average dose is 2 Mandelamine 
Hafgrams, q.i.d. Children over 5—1 Mandelamine 
Hafgram q.i.d. Children under 5—1 tsp. Mandel- 
amine Suspension q.i.d. sUPpPLIED: Mandelamine 


Hafgrams® (0.5 Gm. tablets); 0.25 
Gm. tablets; also pleasantly fla- (re 


vored Mandelamine Suspension 
mandelate per 5-cc. teaspoonful. 


containing 0.25 Gm. methenamine 
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| a reliable 


When signs and symptoms refuse to fall into place, the C.R.P.A. test 
accurately indicates inflammatory and necrotic diseases. A simple office 
procedure taking less than two minutes to set up and perform, the 
C.R.P.A. test can be used prior to other tests to determine the necessity 
for an erythrocyte sedimentation rate or SGO-T level. 

Unlike the ESR or SGO-T level, a C.R.P.A. test demonstrates no 
variability in normal values. Any positive reaction may be considered 
abnormal.!.? It is influenced only by the C-reactive protein in the patient’s 
blood and gives fewer false positives than other indexes of inflammation.'” 

The C.R.P.A. test is a reliable indicator of acute myocardial 
infarction,’ acute rheumatic fever,'*!2 active widespread malignant 
disease,!-6.7.12.13 and bacterial 


C- R: P. 
A 


fits into the basic diagnostic routine bicen 


The sensitiveness of the C.R.P.A. test makes it helpful 
in differential diagnoses.4.5 It may be used to deny or 
confirm ESR and SGO-T readings. It can also be used 
to mark the progress of the disease and measure the 
effectiveness of therapy.!.4.15 


References: 1. Editorial: J.A.M.A. 160:672 (Feb. 25) 1956. 2. Roantree, R. J., and Rantz, L. A.: A.M.A, Arch. Int. Med. 
96:674, 1955. 3. Levinger, G. L.; Levy, H., and Elster, S. K.: Ann. int. Med. 46:68, 1957. 4. Kroop, |. G., and Shackman, 
N. H.: Am. J. Med. 22:90, 1957. 5. Kroop, |. G., and Shackman, N. H.: Proc. Soc. Exper. Biol. & Med. 86:95, 1954. 
6. Shubin, H.; Glaskin, A., and Heiken, C. A.: Tuberc. 15:62, 1955. 7. Losner, S., and Volk, B. W.: New York J. Med. 
56:2665 (Sept. 1) 1956. 8. Goldner, F., and Meador, C.: South M. J. 48:1339, 1955. 9. Hediund, P.: Acta med. 
scandinav. supp. 196:579, 1947. 10. Shackman, N. H.; Heffer, E. T., and Kroop, |. G.: Am. Heart J. 48:599 (Oct. 13) 
1954. 11. Boland, E. W.: California Med. 82:65, 1955. 12. Knights, E. M., Jr.; Hutchins, M.; Morgan, E., and Ploompuu, 
J.: J.A.M.A. 162:9 (Sept. 1) 1956. 13. Shetiar, M. R.; Bullock, J. A.; Shetiar, C. L., and Payne, R. W.: Proc, Soc. Exper. 
Biol. & Med. 88:107, 1955. 14. Ruggieri, P. A.: J. M. Soc. New Jersey 52:500, 1955. 15. Dodd, K.: Mississippi 
Doctor 33:59, 1955. Complete literature and bibliography available on request. 
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urinary 
urgency 


after the first dose of 


PYRIDIUM 


brand of phenylazo-diamino-pyridine HC! 

his is why Pyridium is so desirable for urologic antibacterial combinations, Pyridium provides 
patients with pain, burning, frequency or urgency. greater symptomatic relief in the recommended 
Pyridium brings fast comforting relief—usually daily dose. This relief can be maintained for as long 
within 30 minutes—because of its local analgesic as necessary because Pyridium is ex- 

effect. Since Pyridium is compatible with all anti- tremely well tolerated. AVERAGE DOSE: pate, 
pacterials, it permits more flexible therapy. Thus, Adults—2 tablets t.i.d. Children (9 to 

jou can give the agent of your choice tocontrol any 12)—1 tablet t.i.d. 0.1-Gm. 
nderlying infection. And unlike fixed analgesic- tablets, bottles of 50, 500 and 1,000. <=--o57= 
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NOW many more 
hypertensive patients 
may have THE FULL 
BENEFITS 
CORTICOSTEROID 


THERAPY 


Except for one case of mild blood-pressure elevation (150/90) no hypertension 
was seen in any of 1500 patientst as a result of treatment with DECADRON—the 
new and, on a milligram basis, most potent of all corticosteroids. Hypertension 
induced by other steroids diminished or disappeared. 


Jecadron 


DEXAMETHASONE 


treats more patients 
more effectively 


Thus with DECADRON, hypertension no 
longer appears to be a contraindication to 
successful corticosteroid therapy. And 
the dramatic therapeutic impact of 
DECADRON was virtually unmarred by 
diabetogenic or psychic reactions... 
Cushingoid effects were fewer and milder 
... and there were no new or “‘peculiar”’ 
side effects. Moreover, DECADRON helped 
restore a ‘‘natural’’ sense of well-being. 


tAnalysis of clinical reports. 


*DECADRON is a trademark of Merck & Co., Inc. ©1959 Merck 
& Co., Inc. 


MERCK SHARP & DOHME 
DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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THE DYNAMICS OF LEUKOPENIA AND 
LEUKOCYTOSIS * + 


By CHares G. Crappock, Jr., M.D., F.A.C.P., SeyMour Perry, M.D., 
F.A.C.P., and Joun S. Lawrence, M.D., F.A.C.P., 
Los Angeles, California 


Many features of the physiology of leukocytes are controversial. The 
origin of certain cells—for example, the monocyte and the plasma cell—is 
disputed. The functions of many of the cell species (e.g., the variously sized 
lymphocytes, the eosinophil, the basophil) are still conjectural, despite recent 
advances in cytochemistry. The lymphocyte has been implicated in such 
fundamental processes as immune globulin synthesis, antibody transport,’ 
and the transmission of genetic material or information to proliferating 
tissues.” They have also been described as “pluripotential’” cells, capable of 
differentiation into other hemic cells.” 

In contrast to these less well defined and esoteric functions of other cell 
types, the granulocyte is clearly designed primarily for phagocytosis. 
Lymphocytopenia, eosinopenia or absence of monocytes from the peripheral 
blood is not associated with any obvious defect in body physiology directly 
attributable to the lowered blood concentration. Agranulocytosis, on the 
other hand, removes a major defense barrier against bacterial invasion. 

The blood granulocyte is well defined from several aspects : morphology, 
site of origin, and function. In spite of these features which render it 
suitable for quantitative study, the granulocyte remains the object of much 
controversy as to its “life span,” rate of production, etc. It is obvious that 

* Received for publication May 16, 1959. 

Presented in part at the Fortieth Annual Session of The American College of Physicians, 
Chicago, Illinois, April 22, 1959. . 

From the Department of Medicine, School of Medicine, University of California at Los 
Angeles, and the Hematology Research Laboratory, Wadsworth Hospital, Veterans Ad- 
ministration Medical Center, Los Angeles, California. 

This work was supported in part by the U. S. Public Health Service, under contract 
#H-1069, and by a grant from Parke-Davis & Co. 

Requests for reprints should be addressed to C. G. Craddock, Jr., M.D., Department of 
Medicine, University of California Medical Center, Los Angeles 24, California. 
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elucidation of disorders of granulocytopoiesis, such as granulocytic leukemia, 
leukemoid reactions, etc., must evolve from basic knowledge of the afore- 
mentioned type. The purpose of this paper is to review some of the more 
recent findings on the subject of granulocyte physiology, to attempt cor- 
relation of these findings into a workable concept, and to suggest their pos- 
sible clinical significance. 


PRODUCTION OF GRANULOCYTES 


In the normal human, granulocytopoiesis is confined to the marrow. 
Circulating cells of this lineage do not proliferate, as evidenced by their 
lack of desoxyribose nucleic acid (DNA) synthesis, mitosis, etc. It is well 
established that cell division does not occur among cells beyond the myelocyte 
stage; it would appear that cells which lack nucleoli are incapable of division. 
However, in situations associated with a greatly increased demand for 
granulocytes (e.g., acute bacterial infection), earlier forms may appear in 
the blood which show active DNA synthesis. This intramedullary localiza- 
tion of granulocyte production has permitted more detailed study of the 
movement of granulocytes from the marrow into the blood by labeling the 
DNA of the cells during DNA synthesis. The technics of isotopic DNA 
labeling with P**- or C’*-tagged adenine or formate depend upon isolation 
of the leukocyte DNA in a highly purified state. Furthermore, granulocytes 
and lymphocytes must be separated in order to interpret the kinetic data. 
In spite of these technical handicaps, and in spite of the possibility of such 
complications as reutilization of the labeled DNA, these methods have 
provided valuable information. The more recent method of DNA labeling 
with tritiated thymidine, coupled with high resolution radioautography, has, 
in general, supported the findings with P* or C’*. 

The studies of Kline and Cliffton * and Ottesen ° showed a curve of ap- 
pearance and disappearance of DNA-labeled leukocytes which was char- 
acteristic. Ottesen, after correcting the curve for lymphocyte contribution 
and for the amount of P* still available at a low concentration which would 
provide continuous DNA labeling, derived a curve as shown in figure 1. 
He interpreted the curve as indicating that there was a hold-up of granulo- 
cytes in the marrow for from five to six days, and that the circulating granu- 
locytes have an “average age” of nine days. Kline and Cliffton estimated 
the granulocyte “life span’ at about 13 days. 

These data were in fair agreement with labeling experiments employing 
in vivo tagging with Cr*’ and S* cystine,” ’ ascribing a life span of about 
13 days to the granulocyte after leaving the marrow. However, such esti- 
mates of a relatively long survival of granulocytes were in sharp contrast to 
the very short period which granulocytes labeled in vitro could be detected in 
the circulation in large numbers.** Most experiments of this type provided 
an estimate of less than one hour. It has been the feeling of many workers 
in the field that these differences could be explained on the basis either of 
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cell trauma incident to the in vitro handling of the cells, with failure of these 
cells to circulate normally or of their temporary removal from the circulation 
and later reentry. The general opinion has been that the in vivo labeling 
experiments, especially the DNA-tagging data, gave a more valid picture of 
granulocyte “turnover.” However, the interpretation of this type of data 
has usually failed to take cognizance of certain factors which markedly in- 
fluence the meaning of granulocyte DNA labeling. 


% 


in 


GRANULOCYTES @ (t) 


5 20 
TIME IN DAYS 


ric. 1. The curve of appearance and disappearance of DNA-labeled granulocytes in 
the peripheral blood of two patients, as determined by Ottesen.° The curves have been 
corrected for the persistence of available P®. 


One of the assumptions which have been made is that a sample of the 
granulocytes in the peripheral blood provides an average age for all granulo- 
cytes in the peripheral blood and tissues, just as in the case of the red cell 
population. In order for this to be so, the granulocytes circulating in the 
blood must be in a state of free interchange with those in tissue extracellular 


spaces all over the body. It has been assumed by Ottesen ° and others * * 


that the average granulocyte may leave the blood and recnter many times 
during its total life after leaving the marrow. 

Another factor influencing data of this type is the extent to which the 
marrow mass of myeloid cells is labeled. As will be indicated later, it ap- 
pears that this is the most important factor in shaping the course of blood 
granulocyte DNA labeling. 


‘THe CIRCULATION OF GRANULOCYTES 
There is abundant evidence that granulocytes are selectively sequestered 
in the capillary beds of certain organs, especially the lung, spleen and liver. 
The harboring of granulocytes in these areas is influenced by physical phe- 
nomena such as blood flow, vasoconstriction, ventilatory rate, exercise, etc." 
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There are no definitive data as to how long granulocytes may remain in such 
capillary beds. It seems likely that this would vary greatly, depending upon 
a variety of factors. Obviously, these cells may either move through the 
capillary endothelium or be released back into the moving stream of blood. 
The studies of Ambrus and Ambrus *° suggest that, in the case of the lung, 
there is a constant removal of granulocytes from the blood perfusing the lung 
unless the concentration of granulocytes in the perfusing blood is less than 
approximately 1,000 per mm.* The removed cells appear in the alveoli and 
bronchial secretions, there being a constant attrition of granulocytes. When 
the perfusing blood is almost devoid of granulocytes (below 1,000 per mm.*) 
there is a release of cells from the lung into the effluent blood. This repletion 
is short-lived, however, and is apparently related to cells harbored in the 
capillary network itself. 

The numerical size of the granulocyte mass sequestered in various 
capillary beds is unknown. From leukopheresis experiments in dogs '*’ 
it was estimated that it approximately equaled the number freely circulating 
in the normal, steady state. In any event, the peripheral circulation of 
granulocytes may be envisioned as a freely circulating compartment and a 
capillary bed compartment. The cells in these two main compartments are, 
of course, readily exchangeable. The term “recirculation,” as applied to 
granulocytes, is believed to denote the release of cells from capillary beds 
into the freely circulating blood, and not reéntry of cells from extravascular 
sites. There is no direct evidence that granulocytes in tissue spaces and in 
various body cavities and secretions reenter the blood in significant numbers. 
There is considerable evidence to the contrary, derived from leukopheresis 
experiments in normal and in irradiated animals.’*'’ Furthermore, the 
induction of sterile peritoneal exudates in dogs failed to show an equilibrium 
between highly labeled cells entering the blood from the marrow and less 
highly labeled cells in the exudate over a period of seven hours.”* 
reasons, the cells circulating in the blood are not believed to represent an 
average age of the entire mass of extramedullary granulocytes. This renders 
untenable the interpretation of DNA granulocyte labeling data in terms of 
cell survival time in blood and tissues. 


For these 


THE Marrow GRANULOCYTE RESERVE (MGR) 


The normal marrow contains a volume of granulocytes no longer capable 
of division (1.e., beyond the myelocyte stage of maturation) which far ex- 
ceeds the total number circulating at any one time. Donohue et al.** found 
marrow reserves of granulocytes and stab forms of about 20 times those in 
the circulation. Patt *’ estimates a ratio of marrow nonproliferating granulo- 
cytes to blood granulocytes at 26-to-one, and Osgood estimates 70-to-one."® 
This relationship is depicted in figure 2 and contrasted with the erythron, 
in which the number of mature red blood cells (reticulocytes and older ) 
exceeds the marrow content of mature red blood cells by some 50 times. 
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(It might be mentioned at this point that the marrow reserve of platelets 
appears to be a volume about equal to that of the circulating platelet mass. ) 

The significance of this nonproliferating pool of marrow granulocytes 
in the response to an acute demand for increased numbers of these cells has 
been described previously.’*'* Movement of cells from the MGR into the 
blood accelerates immediately upon demand, and occurs whether or not 
granulocyte production is taking place in the proliferating tissue. In ex- 
periments in normal and irradiated dogs, it was evident that the speed and 
height of the leukocytosis following an acute, transient stimulus might be 
used to assess the status of the MGR." 


DISTRIBUTION OF HEMIC CELLS 
ERY THRON 


(From Data of Donohue, etal: J.C.1, 1958 
and Patt: Blood,1957) 50 units 
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Fic. 2. Comparative sizes of the marrow content of erythroid and granulocytic cells to the 
blood compartment. Note that the unit values differ for the two series. 
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Since the approximate size of the marrow granulocyte mass is known 
(figure 2), and since the circulating granulocytes normally enter the blood 
from the marrow and not from other extravascular areas, the rate of entry 
of granulocytes into the blood can be calculated quite simply from the “turn- 
over time” of the marrow granulocyte reserve. This is approximately 
five days. The number of cells entering the blood per hour in the 70-Kg. 
man will number in the range of 0.58 & 10*° to 1.0 * 10°, depending upon 
what estimate of MGR size is employed. This volume of cells will be suf- 
ficient to replace those circulating (about 2 X 10"°) every two to four hours. 
If the size of the blood granulocyte mass is doubled to include those cells in 
the capillary beds, the blood granulocyte “turnover” would be about four to 
eight hours. As previously stated, this estimated rapid turnover of blood 
granulocytes in the steady state is an average value only, some cells probably 
remaining in capillary beds much longer than eight hours, and some passing 
through very quickly. 

Whereas the movement of granulocytes out of the blood is a random loss, 
the entry from the marrow and the turnover of the marrow granulocyte mass 
are an orderly process. The movement of labeled cells through the MGR 
into the blood imparts the characteristic form to the blood granulocyte 
DNA-P*® curve. Those granulocytes which first enter the blood from the 
labeled MGR are the most highly labeled cells because they are products of 
only one cycle of DNA synthesis and cell division after the time the isotope 
is given. The specific activity of the DNA-P* becomes progressively 
diluted with each cell division. The MGR becomes labeled in a manner 
which reflects the mitotic activity of the proliferative compartment. The 
circulating granulocytes in the normal, steady state may be envisioned as 
the “top layer” of the granulocytic tissue in the marrow, i.e., cells which 
have passed through the various phases of maturation and are ready to be 
expended. 

The disappearance of DNA-labeled granulocytes from the peripheral 
blood is a reflection of the turnover of the labeled MGR. Therefore, the 
rate of fall of the DNA-P® curve is not significantly altered by acute fluc- 
tuations in the blood granulocyte concentration.’ Indeed, the rate of dis- 
appearance of labeled cells is not much accelerated in patients with known 
pyogenic infection,’® or in animals subjected to leukopheresis or peritonitis.*’ 
This is due primarily to the very large mass of labeled cells in the MGR in 
relation to the small size of the blood compartments. 

The foregoing interpretation of the significance of the curve of blood 
granulocyte DNA labeling agrees well with the findings of others using 
tritiated thymidine.* ** The work of Bond et al.* in a human receiving a 
large dose of this material displays a similar general curve, although the peak 
of labeling is earlier than with P*. This difference must be reconciled, 
and may possibly be related to the clinical condition of the patient. It is 
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known that the presence of inflammation, for example, will accelerate the 
appearance in the blood of cells labeled in the marrow.” 

On a theoretic basis, the MGR should be capable of maintaining the 
circulating granulocyte level for from five to six days after cessation of all 
myelopoiesis, as following a single exposure to massive whole-body ir- 
radiation. This agrees with the observations of Brown and Abbott on the 
change in leukocyte numbers following a single large exposure.” The rate 
at which granulocytopenia develops in this situation will also depend upon 
how much myelopoiesis remains, how soon recovery begins, and how rapidly 
granulocytes are being “utilized” in the periphery as a result of radiation 
sickness and damage to other tissues, such as the gut. In any event, the 
MGR is an important determinant of the time of onset of granulocytopenia 
and its severity. It would be expected that an individual whose reserves are 
already depressed, or a person suffering from an infection, would become 
leukopenic more rapidly than would a normal person exposed to a similar 
dosage. 

If the fluctuations in freely circulating granulocyte number caused by 
alteration in the harboring and release of granulocytes by capillary beds are 
ignored, the blood granulocyte level depends upon the rate of entry and 
exit of granulocytes. Accordingly, granulocytopenia may be due to either 
a diminished rate of entry of cells or accelerated movement through the vas- 
cular compartments. Experiments with leukopheresis and peritoneal in- 
flammation in dogs have shown that the blood level of granulocytes may 
not rise, or, indeed, may fall when granulocytes are “pulled” out of the cir- 


culation rapidly in spite of a greatly accelerated entry from the MGR. In 
subjects with a markedly increased peripheral utilization of granulocytes, 
as in “overwhelming” pyogenic infection, peripheral blood leukopenia may 
develop, indicating that the MGR has been depleted and is unable to keep 
pace with the demand. In situations of this type, the morphology of the 
peripheral blood and marrow indicates the depletion of mature granulocytes 
by the “left shift’ and immaturity of the cells. 


CLINICAL EVALUATION OF MARROW GRANULOCYTIC RESERVES 


Alterations in the circulating granulocyte levels should be interpreted in 
light of the relationship between the MGR and blood granulocytes. Some 
estimation of the adequacy of the MGR can be obtained by correlation of 
blood and marrow morphology with the granulocyte response to the intra- 
venous injection of bacterial endotoxin. The agent which has been em- 
ployed in this laboratory is a purified lipopolysaccharide from Salmonella 
abortus suis, Pyrexal.* This material has been used for its hematologic 
effects in Europe,*” ** and in doses of 0.1 to 0.2 y causes very little in the way 
of systemic symptoms. 


* We are indebted to Wander & Co. for supplying this material. 
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The normal response of the granulocytes to such an agent is a sudden 
fall, followed by an increase to levels about twice base line.’ The total in- 
crement in segmented granulocytes exceeds 2,400 per mm.* in the normals 
thus far studied. It has been previously shown in dogs that a leukocytosis 
of this type involves the release of granulocytes from the MGR.* We have 
found this test of use in patients with leukopenia associated with Hodgkin’s 
disease or other lymphomas requiring radiation or other myelotoxic therapy. 
However, it must be correlated with marrow and blood morphology to be of 
significance. Furthermore, in patients with complicating factors affecting 
the leukocyte level, such as massive splenomegaly, the test may be unreliable. 
The chief significance of the test is that, if a normal response is obtained, this 
is strong evidence that the marrow contains adequate reserves of granulo- 
cytes. The failure to develop leukocytosis after Pyrexal may or may not 
mean depletion of the MGR. 


THe DILEMMA OF LYMPHOCYTE KINETICS 


In spite of recent advances in technics of handling, labeling and following 
the course of lymphocytes, there remains considerable confusion as to the 
production, turnover and distribution of these cells. Undoubtedly, much 
of the apparent contradiction arises from the fact that the cells entering the 
blood from the lymphatic tissues are heterogeneous from a morphologic and 
physiologic standpoint. For example, Fichtelius *° has shown that the dis- 
tribution of lymphocytes in various tissues after labeling differs, depending 
upon whether the cells were obtained from the thymus or from the lymph 
nodes. Numerous investigators have observed that certain cells of larger 
size are actively synthesizing DNA as they enter the blood, and hence are 
proliferating in the lymph, blood and tissues after leaving the lymphatic 
tissue. These cells can be observed to divide while in the lymph and blood. 
The number and percentage of these proliferating cells in the lymph vary 
in different species. 

It appears from these observations that lymphocytopoiesis, at least as 
carried on by these cells, is not confined to the lymphatic tissue. Is it pos- 
sible that lymphocyte production may occur in any location where these large 
dividing cells lodge ? 

The majority of small lymphocytes are, like the circulating granulocyte, 
no longer capable of DNA synthesis or cell division. They are actively 
motile, and are believed to be important in protein synthesis and immunologic 
processes. Since the number of these cells entering the blood from the 
thoracic duct alone is sufficient to replace those circulating several times a 
day, it would appear that either the “turnover” of lymphocytes is quite rapid, 
or the total peripheral pool of lymphocytes is enormous, compared to the 
circulating number. Data from DNA labeling experiments in normal and 
leukemic humans have been interpreted as showing a very long “life span” 
for these cells, in the range of 100 to 300 days. 
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Gowans has presented evidence which may to some extent reconcile these 
apparent discrepancies. In rat experiments, his data suggest recirculation 
of lymphocytes between blood and lymph.** ** If this can be shown to hold 
true in other species, then the high cellular output from the lymph may not 
be incompatible with a long-lived cell population. 

The actual evidence for the small lymphocyte surviving for a long period 
of time after its initial entry into the blood rests primarily on the results from 
DNA-labeling experiments. As was pointed out for the granulocyte, the 
events occurring in the proliferating tissue appear to be the main deter- 
minants of the characteristics of the DN A-labeling curve. 

From correlation of the DNA specific activity in lymph and blood, it 
would appear that there is no delay before DNA-labeled cells appear in the 
blood, as would be expected, since the large lymphocytes are actively elaborat- 
ing DNA as they enter the blood. A sample of peripheral blood lympho- 
cytes therefore contains a small percentage of proliferating cells and a larger 
percentage of “mature” or nonproliferating cells. The large proliferating 
lymphocytes appear to leave the circulation very quickly after entering.” ~ 
Experiments in this laboratory, employing reinfusion of autogenous thoracic 
duct lymphocytes, the DNA of which has been labeled by short-term incuba- 
tion with tritiated thymidine, have shown that these cells, or their labeled 
progeny, may be detected in the circulating blood and marrow for two days 
after reinfusion in the dog. Whether these large cells lodge more selectively 
in certain tissues, such as the bone marrow or lymph nodes, is not known 
at present. Reappearance of cells in the thoracic duct lymph was not ob- 
served in these experiments. Furthermore, labeling of all thoracic duct 
lymphocytes (both the small variety and the larger proliferating cells) with 
P* chromium phosphate has failed to show reentry of these cells into the 
thoracic duct lymph over a two-day period. The reinfused tagged cells 
were viable insofar as the criteria of motility and vital staining may be relied 
upon. The reason for the discrepancy between these findings and those of 
Gowans, previously cited, is not entirely clear. Gowans’ experiments 
more nearly approached physiologic conditions, and it may be that nonspecific 
effects of anesthesia, trauma, etc. prevented the recirculation of the labeled 
lymphocytes between blood and lymph in the dog experiments. 

In no instance have we observed the appearance of the DNA label in 
other types of hemic cells after the reinfusion of lymphocytes labeled with 
tritiated thymidine. There would seem to be little doubt that these blood- 
borne proliferating cells arise in lymphoid tissue. They have been con- 
sidered to be “pluripotential” or stem cells by some,** *’ but the actual demon- 
stration of their differentiation into myeloid or erythroid elements remains 
for the future. 

It would seem reasonable to assume that these proliferating lymphocytes 
are important in total lymphocytopoiesis, as has been suggested by others.*” * 
In the dog, cells capable of DNA synthesis comprise about 15% of the 


26, 27 


2 
bes 
ani 
at 
A 


290 C. G. CRADDOCK, JR., S. PERRY, AND J. S. LAWRENCE February 1960 


thoracic duct lymphocyte population. In previous experiments, the average 
number of cells entering the blood via the thoracic duct in a 20 to 25 Kg. 
dog was found to be 0.043 X 10°, or 1.032 X 10"° in 24 hours.* The 
number of proliferating cells would therefore be about 1.55 < 10° per 24 
hours. Yoffey * estimates that at least two or three times as many lympho- 
cytes enter the blood via other means than enter through the thoracic duct. 
Therefore, the total number of proliferating lymphocytes entering the blood 
per day would be between 3.1 10° and 4.65 X 10”. 

It is of interest to compare the volume of proliferating lymphocytes enter- 
ing the blood with the number of marrow erythroid progenitors. Patt *° 
estimates that the dog marrow contains 6.7 < 10° nucleated erythroid cells 
per kilogram. Since roughly half of these are capable of division, the dog's 
erythroid proliferative mass is 3.35 & 10° cells per kilogram, or 67 * 10° 
in a 20-Kg. dog. 

From these rough calculations it would appear that enough dividing cells 
enter the blood from the lymph to equal the total erythroid proliferative 
mass every 12 to 22 days. This is a rather sizable “extralymphatic” mass of 


proliferating lymphatic tissue. 

It may be argued that this large influx of dividing cells is more apparent 
than real because these cells are reéntering the lymph from the blood even 
while in the process of dividing. That this is not the case was shown by 
thoracic duct cannulation in dogs at varying time intervals after labeling the 
lymphocytes. The sharp fall in thoracic duct lymphocyte DNA-specific 


activity after an early peak at eight to 12 hours is strong evidence against 
significant reentry of these highly labeled cells into the lymph. 

If one assumes that these proliferating cells, originating in lymphoid 
tissue, enter the blood for some good reason and do not promptly die, it seems 
reasonable to believe they may implant in certain areas of the body and 
continue to produce lymphocytes. It is conceivable that the rate of pro- 
liferation may vary, depending upon environmental conditions, vascularity, 
etc. 

This concept of widespread lymphocytopoiesis at different rates of speed 
would agree well with the observed results of DNA labeling of lymphocytes, 
which indicate a very large proliferating mass of lymphoid tissue in relation 
to the small circulating mass of lymphocytes. The labeling of lymphocyte 
DNA in cases of chronic lymphatic leukemia receiving P** therapy provides 
an opportunity to follow the labeling of lymphocytes under exaggerated 
circumstances. ‘The curve follows a very erratic course in our hands, with 
multiple peaks suggesting the entry of labeled cells into the blood at different 
times. The very prolonged presence of some labeled cells in the circulation 
may well mean that the turnover by growth of certain segments of the total 
lymphopoietic tissue, and hence the rate of dilution of the DNA label, is very 
slow. 

Just as in the case of the granulocyte, the disappearance of labeled cells 
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from the peripheral blood may have very little to do with the time the fully 
mature lymphocyte circulates in the blood and survives in the tissues. This 
aspect of the physiology of lymphocytes remains unsettled. In this regard 
it is of interest that lymphocytopenia is one of the earliest observable effects 
of whole-body irradiation, occurring before granulocytopenia. This is in 
spite of the purported long “life span” of the mature lymphocyte and its 
ability to recirculate between blood and lymph. It may be argued that ir- 
radiation distorts the architecture of the lymphatic organs to such an extent 
that recirculation cannot occur through the nodes. However, the actual 
numerical output from the thoracic duct lymph falls almost immediately 
after irradiation.** If the mature lymphocyte is a long-lived cell which 
recirculates between lymph and blood, it is difficult to understand why the 
number in both blood and lymph should fall so fast after irradiation. It is 
difficult to escape the opinion that the most important factor in maintaining 
normal numbers of lymphocytes in blood and lymph is a high rate of pro- 
duction, and that the mature cell is short-lived. Nevertheless, on the basis 
of existing knowledge, it is impossible to define the “life span” of the various 
types of lymphocytes. 


SUMMARY AND CONCLUSIONS 


Certain aspects of the physiology of granulocyte and lymphocyte pro- 
duction and circulation have been presented. In normal human granulocyte 
physiology the maturing cell spends a period of about five days in the “mar- 
row granulocyte reserve” (MGR). The cells in the MGR are products of 
the proliferating myeloid tissue, and the relative sizes of these marrow “com- 
partments” have been calculated by others. The MGR contains a volume 
of maturing cells some 20 to 25 times the number estimated in the circulating 
blood. 

DNA-labeling experiments, combined with leukopheresis and other meth- 
ods of inducing leukopenia and leukocytosis, have shown that granulocytes 
circulate freely for variable but brief periods, and may be sequestered in va- 
rious capillary beds for most of their intravascular life. The average time 
spent in the circulation appears to be between four and eight hours. Once the 
granulocytes leave the vascular system entirely and migrate into tissue 
spaces, they do not appear to reenter the circulation in significant numbers. 

The MGR is the most important factor in the development of an acute 
leukocytosis as induced by leukopheresis, intravenous bacterial endotoxin 
and experimental peritonitis. The adequacy of the MGR can usually be 
assessed by correlation of blood and marrow morphology with the granulo- 
cytic response to a purified bacterial lipopolysaccharide, Pyrexal. The re- 
sponse to Pyrexal has been studied in a variety of clinical states, and has 
been found to be of use in patients undergoing therapy with myelotoxic 
agents. A normal response is strong evidence for adequate marrow granu- 
locytic reserves. However, the failure to develop a leukocytosis in the 
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normal range must be interpreted in the light of other clinical findings, since 
it may be due to accelerated removal of cells peripherally, rather than to 
depletion of the MGR. 

The physiology of lymphocytes is as yet poorly understood. Present 
evidence suggests that lymphocytopoiesis may take place in a variety of 
tissues as well as in lymph nodes, lymph and blood. It is pointed out that 
the isotopic data previously interpreted as showing a very long survival time 
for the mature lymphocyte may actually reflect the very slow turnover by 
growth of the large mass of lymphocytopoietic tissue. 


SUMMARIO IN INTERLINGUA 


Es presentate certe aspectos del physiologia del production e circulation de 
granulocytos e lymphocytos. In le physiologia normal del granulocytos human, le 
cellula maturante passa un periodo de circa cinque dies in le “reserva granulocytic del 
medulla” (RGM). Le cellulas in le RGM es productos del proliferante tissu myeloide. 
Le dimensiones relative de iste “compartimentos” medullari ha essite calculate per 
altere autores. Le RGM contine un numero de cellulas maturante equal a circa 
20 o 25 vices le numero estimate de cellulas in le circulation. 

Experimentos con marcation de acido disoxyribonucleic, combinate con leuco- 
pherese e altere methodos pro inducer leucopenia e leucocytosis, ha monstrate que 
granulocytos circula liberemente durante variabile periodos de tempore, e que illos pote 
esser sequestrate in varie capillaturas durante le plus grande parte de lor vita intra- 
vascular. Le duration medie de lor sojorno in le circulation pare esser inter quatro 
e octo horas. Post que le granulocytos ha quitate le systema vascular e ha migrate a 
in spatios tissular, il pare que illos non re-entra in le circulation in numeros 
significative. 

Le RGM es le factor le plus importante in le disveloppamento del leucocytosis que 
es inducite per leucopherese, per endotoxina bacterial intravenose, e per peritonitis 
experimental. I] es usualmente possibile evalutar le adequatia del RGM per cor- 
relationar le morphologia de sanguine e medulla con le responsa granulocytic de un 
purificate lipopolysaccharido, Pyrexal. Le responsa a Pyrexal ha essite studiate 
in un varietate de statos clinic. Illo se ha provate de valor in le caso de patientes 
subjicite al therapia con agentes myelotoxic. Un responsa normal es un forte in- 
dication pro le adequatia del RGM. Tamen, quando leucocytosis non se disveloppa 
intra le mesuras normal, iste facto debe esser interpretate in le lumine de altere 
observationes clinic, proque il es possibile que le causa es un accelerate elimination 
peripheric de granulocytos e non un depletion del RGM. 

Le physiologia del lymphocytos es pauco comprehendite a iste tempore. Le 
datos currentemente disponibile suggere que lymphocytopoiese pote occurrer in un 
varietate de tissus e non solmente in le nodos lymphatic, le lympha, e le sanguine. Es 
signalate que le datos de isotopia que esseva previemente interpretate como prova de 
un longissime superviventia del lymphocytos matur reflecte forsan plus tosto le 
lentissime processo metabolico-crescential del grande massa de tissu lymphocytopoietic. 
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THE OXYHEMOGLOBIN DISSOCIATION CURVE IN 
ANEMIA * 


By THrEopoRE RopMAN, M.D., Henry P. Crosr, M.D., F.A.C.P., and 
May K. Purce Philadelphia, Pennsylvania 


THE primary function of hemoglobin is the transport of oxygen from the 
lungs to the tissues. Anemia compromises this transport mechanism and 
exposes the tissues to the dangers of hypoxia. The fact that patients with 
slowly developing anemia are frequently symptom-free with low levels of 
circulating hemoglobin strongly suggests that efficient compensatory mechan- 
isms are available to provide an adequate supply of oxygen to the tissues. 
There are two generally recognized compensatory mechanisms: a reduced 
tissue oxygen tension, which results in more nearly complete extraction of 
oxygen from the blood, and an increased cardiac output. Both of these 
mechanisms entail disadvantages—a less than optimal tissue oxygen tension 
in the former, and increased myocardial work in the latter. A shift to the 
right of the oxyhemoglobin dissociation curve can be postulated, on theoretic 
grounds, as a third potentially useful compensatory mechanism. Because 
of the peculiar shape of the dissociation curve (a flat upper portion that cor- 
responds to oxygen tensions found in the alveoli, and a steeply descending 
midportion at tensions found in the tissues), a rightward displacement would 
cause the release of a greater proportion of the hemoglobin-bound oxygen in 
the tissue capillary bed, with little loss of the normal oxygen-binding power 
in the pulmonary capillary bed. Previous work done in our laboratory in- 
dicated that the in vivo oxyhemoglobin dissociation curve was displaced to 
the right in patients with hemoglobinopathies * who had no normal adult- 
type hemoglobin. The present study was undertaken to determine whether 
a similar rightward displacement of the in vivo oxyhemoglobin dissociation 
curve could be demonstrated in anemic patients with normal type A hemo- 
globin. 

Using in vitro tonometric technics, Richards and Strauss * and Kennedy 
and Valtis * have suggested that such a tendency to rightward displacement 
exists. 

MATERIAL AND METHODS 


Twenty-three patients were studied (table 1). Their initial hemoglobin 
content ranged from 3.4 to 13 gm. per 100 ml. The diagnosis (table 1) was 


* Received for publication May 16, 1959. 

Presented at the Fortieth Annual Session of The American College of Physicians, Chi- 
cago, Illinois, April 22, 1959. 

From the Medical Service and Cardio-pulmonary Division of the Medical Research 
Laboratory, Philadelphia Veterans Administration Hospital. 

With the technical assistance of GertrupE Stitt, A.B., Philadelphia, Pennsylvania. 

Requests for reprints should be addressed to Theodore Rodman, M.D., Medical Service, 
Philadelphia Veterans Administration Hospital, Philadelphia 4, Pennsylvania. 
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TABLE 2 


Effect of Increase in Hemoglobin Content on Arterial Oxygen Saturation 


Initial Study Repeat Study 


Patient 


Hb. Art. pO2 Art. O2 Hb. Art. pO: Art. O2 

(gm./100 ml.) (mm. Hg) Sat. (%) (gm.,/ 100 ml.) (mm. Hg) Sat. (%) 
H. B. 5.2 80 78.3 9.0 105 96.2 
J. Wi. 5.7 81.0 9.6 67 88.5 
5. Wa. 3.4 3 85.1 10.9 72 90.7 
J. Wy. 44 84 90.8 8.7 87 91.0 


92 91.6 9.7 95 96.1 


clinically well established in each case. Electrophoretic and other hemo- 
globin identification studies were done in all Negro patients to establish that 
no abnormal hemoglobin was present. The patients were from 26 to 69 
years old. Pulmonary function studies of lung volumes, mechanics of res- 
piration, and distribution of inspired gases were done if the clinical condition 
of the patient permitted. Arterial oxygen saturation, COz content, pH, 
minute ventilation, oxygen consumption, COz production and respiratory 
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Fic. 1. The composite in vivo oxyhemoglobin dissociation curve of six patients with 
mild anemia (hemoglobin, 9.8 to 13.0 gm. per 100 ml.), plotted for comparison with the 
standard curve of Dill. The dissociation curve of these patients is not displaced. It coin- 
cides with the in vivo curve found in normal subjects in our laboratory. 
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quotient were determined on all patients. The gradients in oxygen tension 
between alveolar air and arterial blood, with the patient breathing two dif- 
ferent concentrations of inspired oxygen, were determined in all patients. 
Several points on the in vivo oxyhemoglobin dissociation curve of each 
patient were established by determining the oxygen tension, oxygen satura- 
tion, and pH of blood obtained while the patient breathed different concen- 
trations of oxygen. Most of the determinations were done on arterial blood. 
To obtain points toward the lower end of the curve, an occasional deter- 
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lic. 2. The composite in vivo oxyhemoglobin dissociation curve of nine patients with 
moderately severe anemia (hemoglobin, 6.7 to 8.8 gm. per 100 ml.), plotted for comparison 
with the standard curve of Dill. The curve is displaced to the right, indicating a decreased 
affinity of hemoglobin for oxygen in these patients. 


mination was done on venous blood. The dissociation curve of each patient 
was visually projected from the measured points, which were corrected to 
pH 7.40. Before arterial blood samples were collected a steady state was 
achieved by permitting the patient to breathe each oxygen mixture for 25 to 
30 minutes. The oxygen tension studies were done by the bubble equi- 
libration technic of Riley et al.” Duplicate determinations were required 
to check within 3 mm. Hg. Blood gas content was measured by the van 
Slyke manometric technic, and pH was determined with a Cambridge Re- 
search Model pH meter. The details of the technics used in our laboratory 
have previously been reported.’ 
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Five patients with severe anemia were studied again after their hemo- 
| 
globin content had been raised to over 9 gm. per 100 ml. 


RESULTS 

The results of the pulmonary function studies were generally within 
normal limits (table 1). Minor abnormalities were found in a few patients, 
but in no case was there any evidence of a significant cardiopulmonary de- 
rangement. 
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Fic. 3. The composite in vivo oxyhemoglobin dissociation curve of eight patients with 
severe anemia (hemoglobin, 3.4 to 6.5 gm. per 100 ml.), plotted for comparison with the 
standard curve of Dill. The curve is sufficiently displaced to the right to result in arterial 
oxygen unsaturation at oxygen tensions normally found in arterial blood, indicating a marked 
reduction in the affinity of hemoglobin for oxygen. 


The arterial oxygen saturation was low (lower limit of normal, 92% ) 
in 15 of the 17 patients who had less than 9 gm. of hemoglobin per 100 ml. 
It was normal in five of the six patients with mild anemia (9 to 13 gm. of 
hemoglobin per 100 ml.). The sixth patient (W. C.), with a hemoglobin 
of 11.2 gm. per 100 ml., had an arterial oxygen saturation of 90.9%. His 
underlying disease was severe Laennec’s cirrhosis. This disease is known 
to be associated with arterial oxygen unsaturation.” In all 15 patients with 
resting arterial oxygen unsaturation the simultaneously determined arterial 
oxygen tension was either normal or only slightly reduced. These tensions 
corresponded to a higher oxygen saturation on the normal dissociation curve 
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than was measured in the patients. Four of the five patients who were 
restudied after their hemoglobin content had been raised to over 9 gm. had 
a marked increase in arterial oxygen saturation (table 2). In four of these 
five patients the arterial oxygen tension was essentially the same on both 
occasions. In one patient (H. B.) who had the greatest increase in resting 
arterial oxygen saturation (78.3 to 96.2%), the oxygen tension had in- 
creased from 80 to 105 mm. Hg. This increase in oxygen tension, however, 
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lic. 4. The in vivo oxyhemoglobin dissociation curve of patient H. B., with paroxysmal 
nocturnal hemoglobinuria showing marked displacement of his curve when first studied 


(hemoglobin, 5.2 gm. per 100 ml.), and a normally placed curve when studied again 
(hemoglobin, 9.0 gm. per 100 ml.). 


cannot account for the increased saturation, since it corresponds to only a 
3% difference in oxygen saturation on the normal dissociation curve. These 
data suggest that there is a reduction in the affinity of hemoglobin for oxygen 
in patients with moderately severe and severe anemia (hemoglobin less than 
9 gm. per 100 ml.). This suggestion was confirmed and quantitated by 
plotting the individual in vivo oxyhemoglobin dissociation curves of the 
patients studied. 

No displacement of the dissociation curve was demonstrated in any of 
the six patients with mild anemia (hemoglobin, 9.8 to 13.0 gm. per 100 ml. ). 
The composite curve projected from the 24 points determined on these six 
patients (figure 1) is slightly to the right of the standard curve of Dill, 
which was determined by an in vitro tonometric technic, but coincides exactly 
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with the in vivo curve determined on normal subjects in our laboratory using 
a bubble equilibration technic for the determination of oxygen tension. 

The composite curve (figure 2) projected from the 36 points determined 
on the nine patients with moderately severe anemia (hemoglobin, 6.7 gm. 
to 8.8 gm. per 100 ml.) is displaced to the right, indicating a decreased 
affinity of hemoglobin for oxygen in these patients. 

The oxyhemoglobin dissociation curve (figure 3) of the eight patients 
with severe anemia (hemoglobin, 3.4 to 6.5 gm. per 100 ml.) is displaced to 
an even greater extent. 
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Fic. 5. The in vivo oxyhemoglobin dissociation curve of patient J. Wi., with chronic 
granulocytic leukemia, showing marked displacement of his curve to the right when first 
studied (hemoglobin, 5.7 gm. per 100 ml.), and a return toward the normal position when 
studied again (hemoglobin, 9.6 gm. per 100 ml.). 


The individual dissociation curves of the four patients with severe anemia 
who were restudied following increase in their hemoglobin levels were all 
markedly displaced to the right at the time of the initial study (figures 4, 5, 
6,7). Inall four cases, after partial correction of the anemia, the curve had 
shifted back so that its position very closely approximated that of the normal 
curve in our laboratory. 


DISCUSSION 


The affinity of hemoglobin for oxygen can be expressed quantitatively 
by the oxyhemoglobin dissociation curve, which relates the oxygen tension 
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to the percentage of hemoglobin that is in the form of oxyhemoglobin. This 
chemical reaction between hemoglobin and oxygen is extremely sensitive to 
changes in temperature and pH. An increase in temperature or decrease in 
pH reduces the affinity of hemoglobin for oxygen. It is customary, there- 
fore, to express the oxyhemoglobin dissociation curve at body temperature 
(37° C.) and at a pH of 7.40, which is approximately the pH of arterial 
blood. 
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Fic. 6. The in vivo oxyhemoglobin dissociation curve of patient J. Wa., with chronic 
gastrointestinal bleeding, showing marked displacement of his curve to the right when first 
studied (hemoglobin, 3.4 gm. per 100 ml.), and a normally placed curve when studied again 
(hemoglobin, 10.6 gm. per 100 ml.). 


One gram of hemoglobin, if exposed to a sufficiently high partial pres- 
sure of oxygen, will combine chemically with 1.34 c.c. of oxygen. Hemo- 
globin which contains 1.34 ¢c.c. of oxygen per gram is entirely in the oxy- 
hemoglobin form and is said to be fully or 100% saturated. The relation- 
ship between oxygen tension and saturation, however, is not a linear one. 
The peculiar shape of the dissociation curve can be attributed to this non- 
linear relationship. Above an oxygen tension of 60 mm. Hg the curve is 
quite flat. Since the oxygen tension found normally in the pulmonary 
alveoli and arterial blood is above 80 mm. Hg, a considerable decrease in 
oxygen tension may be produced by cardiopulmonary disease, with little 
decrease in arterial oxygen saturation. The curve begins to descend steeply 
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at an oxygen tension of 45 mm. Hg, which is a little higher than the oxygen 
tension believed to exist in most tissues. A small drop in tissue oxygen 
tension will therefore cause the hemoglobin to release much more oxygen 
as it traverses the peripheral capillary bed. In these respects the shape of 
the hemoglobin dissociation curve is peculiarly well suited to the metabolic 
economy of the body. However, at an oxygen tension of 40 mm. Hg, which 
is found normally in mixed venous blood, the hemoglobin is still 75% 
saturated. Since the arterial blood is normally 95% saturated, the tissues 
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Fic. 7. The in vivo oxyhemoglobin dissociation curve of patient J. Wy., with chronic 
gastrointestinal blood loss, showing marked displacement of his curve when first studied 
(hemoglobin, 4.4 gm. per 100 ml.), and a return toward the normal position when studied 
again (hemoglobin, 8.7 gm. per 100 ml.). 


have been able to extract only 21% of the oxygen carried by the hemoglobin. 
Seventy-nine per cent of the oxygen which the hemoglobin acquired in the 
pulmonary capillary bed is still bound to the hemoglobin when its course 
through the tissue capillary bed is complete. When the hemoglobin content 
of the blood is normal, the oxygen needs of the tissues are readily met, and 
the body can afford the luxury of an inefficient extraction of oxygen which 
permits 80% to be returned to the lungs unused. In the presence of severe 
anemia, however, it is imperative that the tissues extract a greater per- 
centage of the hemoglobin-bound oxygen, since the absolute quantity carried 
is markedly reduced. A reduction in tissue oxygen tension will result in 
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more nearly complete extraction. A marked reduction in tissue oxygen 
tension, however, will impair intracellular enzymatic processes, and a mod- 
erate reduction will leave much of the oxygen unextracted (over 50% ). 
Under these circumstances, a decrease in the affinity of hemoglobin for 
oxygen would be desirable. The data we have collected indicate that such 
a decrease can be demonstrated in patients with a hemoglobin content below 
9 gm. per 100 ml. This decreased affinity for oxygen can be expressed 
quantitatively as a rightward displacement of the in vivo oxyhemoglobin 
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Fic. 8. The curve displaced furthest to the right is the composite curve of the eight 
patients studied with a hemoglobin level of 6.5 gm. per 100 ml. or less. To its left is the 
composite curve of the nine patients studied with a hemoglobin level between 6.5 and 9.0 gm. 
per 100 ml. Plotted for comparison is the standard curve of Dill. 


dissociation curve. This displacement is moderate in patients with moderate 
degrees of anemia, but is quite marked in patients with severe anemia (figure 
8). In the presence of such a shift there is relatively little decrease in the 
amount of oxygen bound in the lungs, because the configuration of the dis- 
sociation curve is flat at oxygen tensions normally found in the pulmonary 


alveoli. However, because the curve is steep at oxygen tensions found in 
the tissues, the rightward displacement permits much greater extraction of 
oxygen in the peripheral capillary bed. The magnitude of the benefits that 
accrue to the tissues of patients with severe anemia from greater oxygen 
extraction secondary to a rightward shift of the hemoglobin dissociation 
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curve can be appreciated from the theoretic calculations charted in table 3. 
These calculations are predicated upon the assumption of an arterial oxygen 
tension of 90 mm. Hg, a mixed venous oxygen tension of 40 mm. Hg, a 
hemoglobin content of 5 gm. per 100 ml., and the presence of the displaced 
curve (figure 3) which we demonstrated in patients with a hemoglobin 
content of less than 6.5 gm. per 100 ml. In the presence of a normal curve, 
the arterial oxygen saturation is 95%, the mixed venous saturation 75%. 
The tissues have therefore extracted 1.34 c.c. of oxygen from each 100 c.c. 
blood. In the presence of a displaced curve the arterial oxygen saturation 
is 88%, the mixed venous saturation 50%. The tissues have therefore been 
able to extract 2.55 c.c. of oxygen from each 100 c.c. of blood. The right- 
ward shift of the curve has therefore permitted the extraction of twice as 


TABLE 3 


Hypothetic Calculations of Tissue Extraction of Oxygen 


Hemoglobin: 5.0 gm./100 ml. 
t Arterial Oxygen Tension : 90 mm. Hg 
| Mixed Venous Oxygen 
Tension: 40 mm. Hg 


Normal Curve Displaced Curve 


Oxygen capacity (c.c./100 c.c.) 
5.0 X 1.34 6.70 6.70 


Oxygen saturation arterial 
blood (pO.: 90 mm. Hg) 95% 88°, 


Oxygen content arterial 


blood (c.c./100 c.c.) 6.34 5.90 
Oxygen saturation mixed venous 
blood (pO.: 40 mm. Hg) 50°; 


Oxygen content mixed venous 
blood (c.c./100 c.c.) 5.00 3.35 


Oxygen extracted by tissues 
(c.c./100 c.c.) 1.34 2.55 


much oxygen from the blood with no reduction in the oxygen tension of the 
tissues. This occurs in spite of the arterial oxygen unsaturation. Arterial 
oxygen unsaturation due to heart or lung disease is detrimental, particularly 
to anemic patients. In contrast, the unsaturation observed in our anemic 
patients appears to reflect a beneficial alteration in the affinity of hemoglobin 
for oxygen. 

The magnitude of the displacement that we demonstrated in the in vivo 
dissociation curve is greater than that demonstrated by Richards and 
Strauss * or Kennedy and Valtis,* who used in vitro tonometric technics. 
This suggests that the mechanism which mediates the decreased affinity of 
hemoglobin for oxygen may depend upon an unstable state within the red 
cell. This aspect of the problem is speculative at the present time, since the 
mechanism of the shift is obscure. It has been suggested that the intra- 
cellular pH of the red blood cells is reduced in anemic patients." A 
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decreased red cell pH would explain satisfactorily the shift of the curve 
that we have demonstrated. 

We were unable to study any patients with anemia due to acute blood 
loss, because the need for immediate blood replacement precluded carrying 
out the time-consuming studies necessary to outline the dissociation curve. 
All 23 patients studied had anemia of long standing. No estimate can be 
made, therefore, of the time required for the displacement of the curve to 
develop. 

A slight alteration in respiratory gas exchange in anemic patients has 
been reported by Ryan and Hickam,’ who studied the alveolar-arterial oxy- 
gen pressure gradient in 10 patients with hemoglobin contents between 2 
and 8.9 gm. per 100 ml. They found an average resting arterial oxygen 
tension of 82 mm. Hg in their anemic patients, as compared with a tension 
of 94 mm. Hg in normals. The decreased oxygen tension was due to an 
increased alveolar-arterial oxygen gradient. This increased gradient was 
reduced to normal when a lower concentration of oxygen was administered. 
The authors therefore attributed the reduced arterial oxygen tension and 
increased alveolar-arterial gradient to the reduced oxygen saturation of 
mixed venous blood in anemic patients. Our data on alveolar-arterial 
oxygen gradients agree well with those of Ryan and Hickam. The average 
arterial oxygen tension of our 17 patients with a hemoglobin content of less 
than 9 gm. was 81 mm. Hg. The average alveolar-arterial gradient while 
the patients were breathing compressed air was 28 mm. Hg. This slightly 
reduced oxygen tension, however, does not account for the comparatively 
greater reduction in oxygen saturation, which must be attributed to an 
alteration in the affinity of hemoglobin for oxygen. 

In the patients with hemoglobinopathies who were studied in our labora- 
tory,'’* the displacement of the dissociation curve was demonstrated even in 
patients with mild anemia. The reduced affinity for oxygen in patients with 
hemoglobinopathies appeared to be a property of the abnormal hemoglobin, 
and did not seem to be related to the severity of the anemia. In contrast, 
displacement of the oxyhemoglobin dissociation curve in the subjects of the 
present study, all of whom had normal adult hemoglobin, could be demon- 
strated only in those patients with less than 9 gm. of hemoglobin per 100 ml. 


SUMMARY 


The affinity of hemoglobin for oxygen has been studied in 23 anemic 
patients with normal, adult-type hemoglobin. The in vivo oxyhemoglobin 
dissociation curve of each patient was outlined by determining the oxygen 
tension, oxygen saturation and pH of blood while the patient breathed dif- 
ferent concentrations of oxygen. 

A reduction in the affinity of hemoglobin for oxygen in the form of a 
rightward dispiacement of the dissociation curve was demonstrated in pa- 
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tients with hemoglobin levels below 9 gm. per 100 ml. The displacement 
was moderate in patients with hemoglobin levels between 6.5 and 9.0 gm. 
per 100 ml., and more marked in those with less than 6.5 gm. per 100 ml. 
The dissociation curve had shifted back toward its normal position in those 
patients with severe anemia who were restudied after their hemoglobin con- 
tent had been raised. 

The implications of a reduction in the affinity of hemoglobin for oxygen 
in the presence of anemia are discussed. It is concluded that the change is 
a desirable one because it facilitates the extraction of oxygen from the hemo- 
globin by the tissues. 


SUMMARIO IN INTERLINGUA 


Previe studios ha demonstrate que il occurre un displaciamento dextrorse in le 
curva del dissociation in vivo de oxyhemoglobina in patientes con hemoglobinopathias 
del typo de anemia a cellulas falciforme. In le presente studio, 23 patientes anemic 
con normal hemoglobina adulte esseva examinate pro determinar si un simile reduction 
in le affinitate del hemoglobina pro oxygeno poteva esser demonstrate. 

Le curva del dissociation in vivo de oxyhemoglobina pro omne patiente individual 
esseva construite super le base de determinationes del tension e saturation oxygenic e 
del pH de sanguine extrahite durante que le patiente respirava varie concentrationes 
de oxygeno. Le tension del oxygeno esseva determinate per medio de un technica de 
equilibration de bullas. 

Nulle displaciamento del curva de dissociation esseva demonstrate in patientes 
con leve grados de anemia in qui le nivello de hemoglobina esseva plus que 9 g pro 
100 ml. Un moderate displaciamento esseva demonstrate in patientes con nivellos de 
hemoglobina inter 6,5 e 9,0 g pro 100 ml. Un plus marcate displaciamento esseva 
constatate in patientes con anemia sever in qui le nivello de hemoglobina esseva 6,5 
g pro 100 ml o minus. 

Quatro patientes con anemia sever esseva restudiate post que lor hemoglobina 
habeva montate. In omne iste quatro patientes le curva de dissociation se monstrava 
re-displaciate verso le position normal. 

Le function primari de hemoglobina es le transporto de oxygeno ab le pulmones 
ad le tissus. Anemia compromitte le mechanismo de iste transporto e expone le 
tissus al periculos de hypoxia. Super le base de considerationes theoric il es pos- 
sibile postular que un displaciamento dextrorse del curva del dissociation de oxyhe- 
moglobina es un potentialmente utile mechanismo compensatori in le patiente anemic. 
A causa del conformation peculiar del curva de dissociation—un portion superior plan 
correspondente al tensiones de oxygeno trovate in le alveolos e un acutemente 
descendente portion central correspondente al tensiones in le tissus—un displacia- 
mento dextrorse causa le liberation de un plus grande proportion del oxygeno 
hemoglobinic in le vasculatura capillar del tissus con pauc perdita del normal potentia 
de ligar oxygeno in le vasculatura capillar del pulmones. 
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PHAGOCYTIC RETICULOENDOTHELIAL CELLS IN 
SUBACUTE BACTERIAL ENDOCARDITIS 
WITH NEGATIVE CULTURES 


By Ricuarp W. Hitt, M.D., and Epwin D. Bayrp, M.D., 
Rochester, Minnesota 


SuBacuTeE bacterial endocarditis often presents a diagnostic problem. 
The patient with a history of valvular heart disease who experiences the 
insidious onset of intermittent fever, chills and sweats, signs of peripheral 
embolism, splenomegaly, and changing heart murmurs presents no such dif- 
ficulty, and the diagnosis becomes obvious when the results of blood cultures 
are positive. It is the patient who has atypical findings and whose blood 
cultures repeatedly yield negative results who presents a difficult problem in 
evaluation and management. 

Subacute bacterial endocarditis with sterile blood cultures has been 
reviewed elsewhere."* However, the presence or absence of reticulo- 
endothelial cells of the phagocytic type on blood smears in cases recorded by 
these authors was not mentioned. 

In 1907 Van Nuys °® reported a case that may have been an instance of 
subacute bacterial endocarditis in which phagocytic reticuloendothelial cells 
were present in the peripheral blood. Bartlett ° and Rowley,’ in separate 
papers, shortly thereafter described a similar patient. Although Hurxthal,” 
in 1927, stated that phagocytic macrophages had been sought since 1912 
in the blood of patients with subacute bacterial endocarditis at the Massa- 
chusetts General Hospital, it was Schilling,’ in 1919, who was among the 
first to emphasize the importance of finding such cells in blood smears as 
an aid in the diagnosis of this disease. 

Since that time, many reports have dealt with the presence of this phago- 
cytic type of reticuloendothelial cell in blood smears from patients with 
subacute bacterial endocarditis..°** Most authors have emphasized the 
great degree of fluctuation in the number of these cells from hour to hour. 
Thus, it would appear to be futile, when considering previous reports, to 
correlate their total number in a single differential leukocyte count with the 
natural course of the disease or the clinical appearance of the patient. In- 
deed, attempts to do this have been disappointing.’”*® Most workers have 
found that the proportion of these cells varies from 0 to 40% of the total 
leukocyte count. A proportion of reticuloendothelial cells as large as 80% 
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has been noted in a differential leukocyte count in a case of subacute bac- 
terial endocarditis whose cultures gave positive results."’ 

Daland and associates ‘* recently reviewed this subject. They con- 
firmed previous observations that the absolute number of phagocytic 
reticuloendothelial cells in blood obtained from the lobe of the ear usually 
was much greater than the number in blood from the finger or antecubital 
vein. The total leukocyte count also was greater in blood from the ear in 
their studies, yet phagocytic reticuloendothelial cells were increased out of 


TABLE 1 
Conditions Other Than Endocarditis in Which Phagocytic 
Reticuloendothelial Cells Have Been Found 
Per Cent of 
Reticuloendothelia! 
Cells in Differential 
Authors Conditions Leukocyte Count* 


Dameshek!® Septicemia 0.8-5 
(referred to these cells Rheumatic fever and active carditis 0.5-4 
as histiocytes) Tuberculosis 5 

Other infections and inflammatory 
conditions 

Perinephric abscess 

Hepatic abscess 

Infectious mononucleosis 

Mastoiditis 

Ulcerative colitis 

Chronic sinusitis 

Subsiding hepatitis 

Subsiding acute appendicitis 
Carcinoma of lung 
Trichinosis 
Lymphoblastoma of mediastinum 
Hodgkin's disease 
Chronic myelocytic leukemia 
Acute myelocytic leukemia 
Agranulocytosis (9 patients) 5, 6, 9 and 19 


and 2.5 


Connal” Trypanosomiasis 15-40 
Malaria 11-100 


Cole!® Systemic lupus erythematosus 2 


* Numbers in parentheses indicate number of patients. 


proportion to the other leukocytes. Half of their patients had more reticulo- 
endothelial cells in smears made from the first drop of blood than in those 
made from subsequent drops. 

Phagocytic reticuloendothelial cells have been present in from 15 to 20% 
of cases of subacute bacterial endocarditis in which their presence has been 
sought. Monocytosis also is a frequent feature of subacute bacterial endo- 
carditis. Although it was not a constant finding, Daland’s group noted 
monocyte counts ranging from 10 to 22% in four of 10 patients, and Cole ** 
reported a monocytosis of 11 to 36% in 11 of 29 cases. Of interest is the 
almost uniform observation that intermediate forms may be traced from 
reticuloendothelial cells to mature monocytes in the peripheral blood of these 
patients. This contributes to difficulty in classification. 
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The finding of phagocytic reticuloendothelial cells is not pathognomonic 
of subacute bacterial endocarditis. Most reports of their presence in other 
diseases do not stipulate absolute numbers seen or the frequency of their 
occurrence. Some conditions in which the presence of these cells has been 
noted are listed in table 1. Other conditions in which reticuloendothelial 
cells, phagocytic or nonphagocytic, have been seen sporadically include 
typhoid fever, paroxysmal nocturnal hemoglobinuria, cholera, severe hemol- 
ysis, transfusion reactions, and anemia of the newborn." ** '® 

Dameshek’s ** findings of histiocytes (reticuloendothelial cells) in a 
rather large group of patients (table 1) contrast with those of Cole. The 
latter, in an intensive search of the edges and thin ends of blood smears, 
found rare cells with reticuloendothelial characteristics in four of 25 normal 
young adults, but never more than one such cell was found in 200 leukocytes 
counted. In another group of 25 patients who had various cardiac con- 
ditions excluding subacute bacterial endocarditis, Cole failed to find any 
reticuloendothelial cells. Five of 26 patients with febrile and infectious 
diseases of varied causes had these cells, but the counts never exceeded 2% 
of the cells occurring along the fringes. Our colleagues consider their 
presence to be distinctly unusual in smears of peripheral blood, although 
each of 7,500 to 10,000 smears for morphologic diagnosis seen yearly at the 
Mayo Clinic is studied by from six to 10 physicians. 

Thus, it would appear that reticuloendothelial cells of the phagocytic type 
are an infrequent, perhaps a rare, finding in diseases other than subacute 
bacterial endocarditis. However, they may occur in small numbers in 
exceptional cases that might be confused with subacute bacterial endo- 
carditis. 


PRESENT STUDY 


We have had occasion to observe several patients who had most of the 
clinical criteria for the diagnosis of subacute bacterial endocarditis but whose 
blood repeatedly showed no growth of organisms. The possibility of recent 
administration of antibiotics had been satisfactorily excluded. Since some 
of these patients had a large number of phagocytic reticuloendothelial cells 
in smears of their peripheral blood, it was thought desirable to review the 
records in a number of cases of subacute bacterial endocarditis to ascertain 
further the significance of this finding in the diagnosis of subacute bacterial 
endocarditis associated with sterile blood cultures. 

The records were reviewed in 273 cases of subacute bacterial endocarditis 
with examination of blood smears seen at the Mayo Clinic from 1941 
through 1956. These findings are presented and an effort is made to 
evaluate the contribution of the presence of phagocytic reticuloendothelial 
cells in blood smears to the diagnosis of subacute bacterial endocarditis. 

The general hematologic picture in subacute bacterial endocarditis has 


been adequately reviewed elsewhere.'* 
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MATERIAL AND METHODS 


These 273 cases were selected initially because blood smears were avail- 
able for review. Differential leukocyte counts were made near the feather 
end of the smear, where reticuloendothelial cells would be most abundant. 
A total of 200 cells was counted, and smears were scanned from edge to edge 
in this area. it should be emphasized that intermediate forms of cells in all 
stages of development between reticuloendothelial cells and mature mono- 
cytes were seen frequently. 


Fic. 1. Blood smear showing increased rouleau formation and reticuloendothelial cell 
containing a phagocytic vacuole (Wright's stain; x 700). 


A typical reticuloendothelial cell of the phagocytic type is illustrated in 
the figure. This cell is thought to be a direct derivative of the reticulo- 
endothelial system. It is quite characteristic, and it ranges from 15 to 80 ». 
in diameter. Occasionally, cytoplasmic extensions reach nearly all the way 
across a high-power field. The shape of the cell varies with these pseudo- 
podia. The cytoplasm is weakly basophilic and stains blue with Wright's 
stain. A few azurophilic granules may be present, usually near the nucleus. 
The nucleus is round or oval, and occasionally it has a dent on one side. 
The chromatin is spongy in appearance or finely reticulated. One or more 
nucleoli may be present, but these sometimes appear indefinite. 


RESULTS 


Results of blood cultures were positive in 228 of the 273 cases reviewed. 
Of these 228 cases, 176 lacked reticuloendothelial cells in blood smears, 
whereas the remaining 52 cases showed the presence of this phagocytic type 
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of reticuloendothelial cell. Active phagocytosis was observed in 19 cases, 
the engulfed material consisting primarily of other blood elements or their 
debris. 

In the other 45 cases of the entire group of 273, the results of blood 
cultures were negative. Only those cases were accepted in which all con- 
sultants seeing the patient agreed that the underlying disease was subacute 
bacterial endocarditis. Nearly all of the patients had past histories com- 
patible with the diagnosis of valvular heart disease, except for one who had 
coarctation of the aorta. Fifteen of these patients (33%) had reticulo- 
endothelial cells in blood smears, and active phagocytosis was noted in 12 
of these 15 (table 2). 

Hematologic findings, values for blood urea, and some clinical data in 
these 15 patients with sterile blood cultures and reticuloendothelial cells are 
presented in table 3. All except one had moderate to rather severe anemia. 
The leukocyte counts were usually in the normal range. Seven patients had 


TABLE 2 
Incidence of Phagocytic Reticuloendothelial Cells in Subacute 
Bacterial Endocarditis: 273 Cases 


Blood Cultures 


Positive Negative 

Total 228 45 
Negative blood smears for 

reticuloendothelial cells 176 (77%) 30 (66.7%) 
Positive blood smears for 

reticuloendothelial cells 52 (23%) 15 (33.3%) 
Positive smears showing active 

phagocytosis 19 (8%) 12 (26.6%) 


monocytosis, ranging from 9 to 17%. No correlation was apparent be- 
tween the number of reticuloendothelial cells and the degree of monocytosis. 
Values for blood urea were increased in five of 13 patients. No other con- 
sistently abnormal laboratory findings were present in this group beyond 
the presence of reticuloendothelial cells (2 to 33% ), most of which were of 
the phagocytic type. In nine patients this phagocytic type of reticuloendo- 
thelial cell made up more than 9% of the total number of leukocytes. The 
number of cells showing active phagocytosis is not specifically indicated in 
the differential counts, the total being that of all reticuloendothelial cells 
seen among the 200 leukocytes examined. The spleen was palpably en- 
larged in 11 of the 15 patients, and palpable hepatomegaly was present in 
eight. 

Table 4 presents data on the 10 patients with subacute bacterial endo- 
carditis who had positive blood cultures and in whom “many” reticulo- 
endothelial cells were reported in blood smears. The number of reticulo- 
endothelial cells in their blood varied from 0.5 to 20.5%, with but two 
having more than 9%. 

All of the patients with sterile blood cultures had symptoms and signs 
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TABLE 4 


Data in 10 Patients with Endocarditis, Positive Blood Cultures and Report of 
“Many” Reticuloendothelial Cells in Blood Smears 


Differential Count, Per Cent 


WBC, per - — RE Cells* with 

Sex cu. mm. Phagocytosis 
Mono- | Lympho- | Neutro- | Eosino- Baso oy 

cytes cytes phils phils phils 


3. 
10,100 17. 
7,100 
12 

1 

1 

4, 

4. 


9,500 
12,800 
8,500 1 
5,400 
3,600 


Oe 
ww 


| 


* Reticuloendothelial cells. 


of subacute bacterial endocarditis. Most of them were treated after the 
advent of antibiotics and responded satisfactorily, shortly becoming afebrile. 
Complications of the underlying disease, usually in the form of intractable 
congestive heart failure, developed in a few patients, and they did poorly. 


REPORT OF REPRESENTATIVE CASE 


A 29 year old man was referred to the clinic in 1950 with a tentative diagnosis 
of systemic lupus erythematosus, characterized by persistent fever, weakness, micro- 
hematuria and leukopenia of three months’ duration. 

Examination revealed a grade 3 apical systolic murmur and a soft diastolic mur- 
mur heard at the fourth interspace to the left of the sternum. The spleen was pal- 
pable 4 cm. below the costal margin. 

Urinalysis showed albuminuria grade 2 to 3 (on the basis of 1 to 4), and micro- 
hematuria, grade 3 to 4 (on the basis of 1 to 5, with 5 being gross hematuria). The 
value for hemoglobin was 10.1 gm. per 100 ml. of blood. The erythrocytes numbered 
3,740,000 per cubic millimeter of blood, and the leukocyte count was 16,300, of which 
33.5% were lymphocytes, 11.5% monocytes, 27.5% neutrophils, 2% eosinophils and 
0.5% basophils. The remaining 25% were the phagocytic type of reticuloendothelial 
cells. Subsequently, the proportion of reticuloendothelial cells increased to 33.5% as 
the total leukocyte count decreased to 8,500. Platelets numbered 84,000. The eryth- 
rocytic sedimentation rate was 54 mm. during the first hour (Westergren method ). 
The blood urea measured 64 mg. per 100 ml. Serologic tests for syphilis gave va- 
riably positive to negative reactions, suggesting a biologic falsely positive reaction. 
An electrocardiogram was not remarkable. Six blood cultures failed to show growth 
of any organisms or fungi. Agglutinins against brucellar organisms were absent. 
Despite the sterile blood cultures and the absence of a past history of rheumatic heart 
disease, a tentative diagnosis of subacute bacterial endocarditis was made on the basis 
of the large number of reticuloendothelial cells in the peripheral blood and the com- 
patible physical findings. 

The patient went elsewhere for treatment, where “many” additional blood cul- 
tures were also sterile. Intensive antibiotic treatment appeared to have been ef- 
fective for a time, but the patient had a convulsion and died. Necropsy disclosed 
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“vegetative” lesions on the aortic and mitral valves. Death was thought to have been 
caused by a cerebral embolus from one of the vegetations that were then bacteriologi- 
cally sterile. 


CoMMENT 


As already noted, all but one of our 15 patients had moderate to severe 
anemia. The incidence of monocytosis was comparable to that observed by 
others and was not related to the presence of reticuloendothelial cells or the 
amount of active phagocytosis. 

Keefer * reviewed the records of 15 patients who had subacute bacterial 
endocarditis without bacteremia to determine if the clinical course was in 
any way different from that in patients with positive blood cultures. He 
found a greater incidence of renal insufficiency in those with sterile cultures. 
As already noted, 13 of our 15 patients had determinations of blood urea. 
The five patients in this group who had an increase in blood urea (ranging 
from 64 to 136 mg. per 100 ml.) also exhibited large numbers of reticulo- 
endothelial cells (10.5 to 27%). However, the two patients who had the 
largest numbers of reticuloendothelial cells had normal values for blood urea. 
The amount of active phagocytosis also tended to be greater in the group 
with increased blood urea. 

No relationship was apparent between hepatosplenomegaly and the num- 
ber of reticuloendothelial cells. The clinical course of these patients did not 
differ consistently from that of patients with positive blood cultures. This 
is in general agreement with the findings of other authors. 

Although 23% of the blood smears in our 228 cases of subacute bacterial 
endocarditis with positive blood cultures contained the phagocytic type of 
reticuloendothelial cells, active phagocytosis was noted in only 8%. This 
is in contrast to the 45 cases with sterile blood cultures, in which active 
phagocytosis was seen in 27% of the smears. The percentage of reticulo- 
endothelial cells varied greatly from case to case and could not be correlated 
with the amount of phagocytosis. However, reticuloendothelial cells were 
present in 33% of the patients with sterile blood cultures. 

It would appear to be important that one third of our patients with 
sterile cultures had these phagocytic reticuloendothelial cells in smears of 
peripheral blood, and that these cells made up more than 9% of the differen- 
tial leukocyte counts in 60% of these 15 patients. In contrast, only two 
patients with positive blood cultures had more than 9% reticuloendothelial 
cells in the differential count. As previously mentioned, most diseases with 
which subacute bacterial endocarditis might be confused are seldom asso- 
ciated with even small numbers of reticuloendothelial cells. 

Therefore, in considering patients with obscure fever and sterile blood 
cultures, we think that the finding of this phagocytic type of reticuloendo- 
thelial cell in blood smears is most suggestive of subacute bacterial endo- 
carditis. If the number of these cells, whether actually phagocytic or not, 
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exceeds 9% of the differential leukocyte count, it might be best to consider 
that such patients have subacute bacterial endocarditis, and to treat them 
accordingly until the diagnosis is proved otherwise. 


SUMMARY 


A study was made at the Mayo Clinic of the records of 273 patients with 
subacute bacterial endocarditis in whom blood smears were available. The 
results of blood cultures of 228 of these patients were positive. Of these 
228 patients 176 did not have any reticuloendothelial cells of the phagocytic 
type in their blood smears. The other 52 patients (23%) did exhibit 
reticuloendothelial cells, which were actively phagocytic in 19 instances. 

Blood cultures in the remaining 45 patients were consistently sterile. 
Blood smears in one third of these instances (15 patients) showed reticulo- 
endothelial cells, active phagocytosis being noted in 12 of these 15 patients. 
The number of reticuloendothelial cells tended to be greater in patients with 
sterile blood cultures, when contrasted not only to those with positive cul- 
tures but also to those who had diseases that might be confused with subacute 
bacterial endocarditis. 

The value for blood urea was increased in five of 13 patients with sub- 
acute bacterial endocarditis and sterile blood cultures. The number of 
reticuloendothelial cells and the amount of active phagocytosis tended to be 
greater in this group. 


SUMMARIO IN INTERLINGUA 


Esseva effectuate al Clinica Mayo un studio del dossiers de 273 patientes con 
subacute endocarditis bacterial pro qui frottis de sanguine esseva disponibile. Le 
culturas de sanguine de 228 de iste patientes produceva resultatos positive. De iste 
228 patientes, 176 habeva nulle cellulas reticuloendothelial del typo phagocytic in lor 
frottis de sanguine. Le altere 52 patients (23%) exhibiva cellulas reticuloendothelial, 
le quales esseva activemente phagecytic in 19 casos. 

Le culturas de sanguine in le remanente 45 patientes esseva uniformemente negative. 
Frottis de sanguine in un tertio de iste casos (15 patientes) exhibiva cellulas 
reticuloendothelial. In 12 del 15, phagocytosis active esseva notate. Le numero 
del cellulas reticuloendothelial tendeva a esser plus grande in patientes con sterilitate 
del culturas de sanguine, in comparation non solmente con le situation in patientes 
qui habeva culturas positive sed etiam in patientes qui habeva morbos que on 
poterea confunder con subacute endocarditis bacterial. 

Le valor del urea de sanguine esseva augmentate in cinque inter 13 patientes 
con subacute endocarditis bacterial e sterile culturas de sanguine. Le numero del 
cellulas reticuloendothelial e le quantitate del phagocytosis active tendeva a esser 
plus grande in iste gruppo. 
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THE RELIABILITY OF TISSUE DIAGNOSIS OF 
PLEURISY: A PRELIMINARY REPORT * 


By H. Ricnert, Major (MC) USA, JAmMes A. Wier, Colonel (MC) 
USA, F.A.C.P., Joun M. Saryer, Colonel (MC) USA, and James C. 
Beyer, Major (MC) USA, Denvwer, Colorado 


Over the years the policy has evolved of simply accepting tuberculosis 
as the etiology of pleural effusion unless there is another well documented 
cause or unless the individual remains persistently tuberculin-negative. 
Making such unsubstantiated diagnoses has troubled physicians, especially in 
the military services, and has stimulated many studies aimed at increasing 
the accuracy of diagnosis. In recent years, attention has shifted from 
characteristics of pleural fluid to pleural biopsies. The microscopic ex- 
amination of pleural tissue provides a convenient division into granuloma- 
Bacteriologic studies of pleural tissue 


tous and nongranulomatous cases. 
have confirmed the diagnosis of tuberculosis in many of the granulomatous 
cases. Fungal infections are also known to be capable of producing a gran- 
ulomatous pleuritis, and they must be considered in the differential diagnosis. 

Some of the previous studies of pleural biopsy have shown that a non- 
specific pleuritis will occasionally be found in someone with tuberculosis. 
To get more data on how often this might occur, a retrospective study at 


Fitzsimons Army Hospital by Schless, Harrison and Wier was performed 
on 63 cases of pleurisy in which tissue specimens were available. They 
found that there was a 92% correlation between the microscopic diagnoses 
and the final discharge diagnoses. With this encouraging information, a 
prospective study was begun during the summer of 1957. 


METHODS 


Since the beginning of this project, all patients with pleurisy admitted 
to the pulmonary disease service at Fitzsimons Army Hospital have been 
placed in the study if: (1) they were males on active duty; (2) they had 
pleural effusion or fibrous pleuritis thought to be of recent origin; (3) there 
was no obvious etiology, and no association with obvious lung disease; (4) 
the tuberculin skin test was positive, and (5) they were willing to accept a 
pleural biopsy. 

After biopsies have been obtained the cases are divided into two groups, 
depending upon whether or not organized epithelioid cell tubercles (granu- 

* Received for publication May 16, 1959. 
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lomas) are observed in tissue sections. Those with a granulomatous 
pleuritis are treated in the routine manner for tuberculosis. Drugs are 
discontinued in the cases with a nongranulomatous pleuritis, these cases are 
returned to duty with provisions for follow-up at six-month intervals for a 
period of five years. It is realized that, for various reasons, it is not 
possible categorically to eliminate tuberculosis in all cases that do not relapse. 
The project will, however, prove whether this is a safe approach to the 
problem. 

One or more of three biopsy technics are used in each case: needle 
biopsy, using the Franklin modification of the Vim-Silverman needle; 
limited thoracotomy, and full thoracotomy. Initially, little confidence was 
placed in needle biopsies, but as more experience was obtained they were 
found to be better than expected. The limited thoracotomy is done under 
endotracheal anesthesia and consists of a 10- to 15-cm. incision with enough 
exposure to obtain a specimen of parietal pleura. When there is no pleural 


TABLE 1 


Admissions for Pleurisy, 1957-1958* 


Number Per Cent 


Total admissions 83 

Accepted for study 46 

Excluded from study: 
Negative tuberculin test 
“Tbe” cases prior to study 
Adequate non-tbe cause 
Died before biopsy 
Effusion positive for AFB 
Refused biopsy 


wn 


mrt © 


* Cases with obvious pulmonary parenchymal tuberculosis have not been included. 


symphysis, it is possible to do a limited inspection and palpation of the 
lung. The limited procedure was done alone or in combination with a 
needle biopsy in eight cases, and in combination with a full thoracotomy in 
29 cases. The full thoracotomy is done alone, or as a secondary procedure 
by extending the limited incision. The pleura is decorticated, and any lung 
lesions are excised if possible. The needle biopsy specimens were examined 
only microscopically, since the small amount of tissue obtained did not permit 
smears and cultures. The specimens from the two operative technics were 
handled separately as to tissue examination, but in most instances this was 
not done with smears and cultures. 
RESULTS 

This preliminary report is limited to the patients admitted to the study 
during the years 1957 and 1958. Several patients who had been operated 
upon prior to the formal beginning of the study, and nine patients whose 
biopsies were done at other hospitals, have been included because complete 
data were available and disposition had been made in accordance with the 
plan of the study. Table 1 is a summary of all Fitzsimons Army Hospital 
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TABLE 2 
Analysis of Cases 


Granuloma Nongranuloma 


Number Per Cent Number Per Cent 


Total cases in study 

Age Under 25 
25-29 
30-39 
40-49 


50 and over 


Race White 
Negro 


Right 
Left 
Bilateral 


Total tested 

PPD no. 1 pos. 

PPD no. 1 neg., no. 2 pos. 
Histoplasmin pos. 
Coccidioidin pos. 


Pleural fluid recovered 
Pleural fluid not recovered 


OO 


Nm 


admissions for pleurisy among male members of the Armed Forces on 
active duty during the years 1957 and 1958. Those with easily detected 
parenchymal tuberculosis have not been included. The reasons for exclud- 
ing cases from the study are listed in table 1. 

The results of this study of 46 cases are tabulated in table 2 as a 
comparison between those with a granulomatous and those with a nongranu- 
The mean age was 25.3 years for the granulomatous 


lomatous pleuritis. 
cases and 33.4 years for the nongranulomatous cases. 
Table 3 summarizes the results of bacteriologic studies in the 24 cases 


TABLE 3 
Studies for AFB in 24 Cases of Granulomatous Pleuritis 
Number Per Cent 


16 
8 
6 
6 
4 
1 


Total bacteriologically contirmed 
Tissue cultures positive 

Fresh tissue smears positive 
Fixed tissue stains positive 
Pleural fluid cultures positive 
Sputum or gastrics positive 
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24 52.2 22 47.8 
18 75.0 4 18.2 oe 
1 4.2 6 27.3 
3 12.5 7 31.8 
2 | 8.3 4 18.2 Brees 
0 0 1 4.5 
24 100 22 100 
23 958 | 20 90.9 
4.2 2 9.1 = 
24 100 22 100 
Side | 12 50.0 6 27.3 ae 
11 45.8 14 63.6 5 
1 4.2 2 9.1 ae 
24 100 = 100 
Skin 
tests 17 70.8 50.0 
7 29.2 50.0 pee 
2 8.3 36.4 eas 
1 4.2 9.1 
2 8.3 36.4 Bue 
24 100 = 100 oe 
66.7 
33.3 
25.0 
16.7 
4.2 
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TABLE 4 


Results of Different Biopsy Technics 
Needle Limited Thoracotomy Full Thoracotomy 


Per Cent No. Per Cent No. | Per Cent 


Pleura not obtained 39.1 
Granuloma 26.1 19 51.4 45.9 


Nongranuloma 34.8 18 48.6 54.1 
Total 2. 100 37 100 . 100 


of granulomatous pleuritis. In the nongranulomatous group, the studies 
were all negative for bacteria and fungi. 

A comparison of results using the different biopsy technics is listed in 
table 4. Table 5 indicates the accuracy of the needle and limited biopsies. 
One case of granulomatous pleuritis would have been missed by needle 
biopsy and another case would have been missed by limited thoracotomy. 
The case with nonspecific changes in the limited thoracotomy specimen but 
with diffuse granulomas in the full thoracotomy specimen is probably an 
example of faulty technic. The likely explanation is that the biopsy speci- 
men did not actually extend into the parietal pleura, but simply included 
some subpleural inflammatory tissue. The fact that in all instances in 
which granulomas were found they occurred in large numbers and in a 
diffuse distribution would indicate that the limited procedure should be 
accurate if properly performed. 

To date, we are unaware of any breakdown with active tuberculosis in 
the 22 cases of nongranulomatous pleuritis. Table 6 indicates the duration 
of follow-up. All 22 cases have returned to duty except two who were 
retired for other reasons. 

In the 37 instances in which a full thoracotomy was performed, very 
little diagnostic information was obtained from palpation and inspection of 
the lung. In five of 17 granulomatous cases that were explored surgically 
there were parenchymal nodules, but this finding was superfluous since the 
lesions in the pleura were so obvious. Parenchymal nodules were described 
in four of 20 nongranulomatous cases; one was not biopsied, two showed 


TABLE 5 


Accuracy of Needle and Limited Biopsies 
Number Per Cent 
Needle—nonspecific 
Limited and/or full thoracotomy ie P 
gre Needle—no pleura 


{ Limited—nonspecific 


Full thoracotomy showed granuloma < 7... 
Limited—granuloma 


4 323 
No. 
a 
= 
9 100 
7.1 
3 13 92.9 
we 
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fibrosis and chronic inflammation, and the fourth showed a granuloma con- 
taining many vacuoles, diagnosed as a lipoid granuloma. The only serious 
postoperative complication in the entire study was a nonfatal pulmonary 
embolus. 

The preoperative antituberculosis chemotherapy averaged four and one- 
half weeks, and ranged from none in seven cases to 14 weeks in one case. 
The nongranulomatous cases received an average of six weeks’ total 
chemotherapy. (It is realized that this might be enough to prevent relapse 
of an unrecognized minimal tuberculous infection. ) 


TABLE 6 
Duration of Follow-up in 22 Cases of Nongranulomatous Pleuritis 
Number Per Cent 


Under 6 months 11 50.0 
6-12 months 4 18.2 
12 months and over 7 31.8 


2 100 
The most obvious clinical difference between the granulomatous and 
nongranulomatous cases was in the symptoms at the time of admission. 
Twenty-three of the 24 granulomatous cases had significant symptoms, 
consisting usually of fever, chills and malaise. The nongranulomatous cases 
were usually less symptomatic, and several were discovered by routine chest 
films. 


COMMENT 


The incidence of proved tuberculous pleurisy is highest in the young age 
group, which is consistent with the observation that pleurisy is usually a 
manifestation of primary tuberculosis. In this study there was an 81.8% 
incidence of granulomatous pleuritis in all patients under 25 years of age. 
Roper and Waring * found that relapse with tuberculosis occurred in 75.3% 
of their cases under 25 years of age. The evidence obtained from the 
studies of the pleural tissue and from skin testing favors the theory that 
pleurisy is produced by tubercle bacilli which have invaded the pleural space 
and not by hypersensitivity to a subpleural focus. 

The etiology of the nongranulomatous effusions could not be proved in 
most instances, but the following associated disorders are possible causes: 
trauma, pulmonary emboli, liver disease, and chronic bronchitis with 
emphysema. 

The most reliable biopsy technic is the full thoracotomy, but it seems 
likely that thoracotomy with the limited incision would give satisfactory 
results if properly performed. Inspection and palpation of the lung were of 
little diagnostic value in this series. In the future, needle biopsies which 
show granulomas will be considered to be adequate proof of the diagnosis, 
and in these cases the more extensive surgical procedures will not be done 
unless a therapeutic decortication is needed. 
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CONCLUSIONS 


Pleural biopsy has provided a convenient and reasonably safe method of 
differentiating granulomatous from nongranulomatous pleurisy. Bacterio- 
logic confirmation of tuberculosis was obtained in two thirds of the 24 
granulomatous cases. Preliminary follow-up has not shown reactivation 
of tuberculosis in the 22 nongranulomatous cases who were discharged from 
the hospital without prolonged antituberculosis drug therapy. If future 
follow-up confirms this trend it will indicate that tissue diagnosis of 
pleurisy is a reliable means of selecting the cases that should be treated for 


tuberculosis. 


SUMMARIO IN INTERLINGUA 


In 1957 un studio esseva initiate al Hospital Militar Fitzsimons pro determinar 
le veracitate del histodiagnose de non-explicate pleuritis con effusion. Le patientes 
esseva masculos in le servicios militar, e omnes habeva positive tests cutanee a 
tuberculina. Iste reporto preliminari concerne 46 patientes in qui biopsias pleural 
esseva effectuate secundo un o plures de tres technicas: Agulia de Vim-Silverman, 
thoracotomia limitate, thoracotomia complete. Esseva trovate que le technica con le 
plus alte veracitate es thoracotomia complete, sed biopsia a agulia e thoracotomia 
limitate es de valor como mesuras preliminari, proque si un de illos es positive, il 
deveni superflue interprender plus complexe mesuras. Le inspection e le palpation 
del pulmon esseva de pauc valor diagnostic. Le sol serie complication postoperatori 
esseva un embolo pulmonar, sed etiam isto non esseva mortal. Esseva_ obtenite 
confirmation bacteriologic de tuberculose in duo tertios del 24 casos con organisate 
tuberculos de cellulas epithelioide (granulomas) in le pleura. Le patientes con 
pleuritis granulomatose esseva omnes tractate pro tuberculose in le maniera usual. 
Le 22 patientes con pleuritis non-specific esseva dishospitalisate post un duration 
medie de sex septimanas de chimotherapia antituberculotic. Illes va esser re- 
examinate a intervallos semestral durante cinque annos pro signos de reactivation 
de tuberculose. Le patientes in 75 pro cento del casos granulomatose habeva minus 
que 25 annos de etate. Isto contrastava marcatemente con le 18 pro cento in le 
gruppo non-granulomatose. Usque nunc, nulle del membros del gruppo non- 
granulomatose ha disveloppate tuberculose active ben que 32 pro cento ha essite sub 
observation durante al minus 12 menses. Si iste tendentia es mantenite in le futuro, 
le conclusion va esser justificate que le histodiagnose de pleuritis es un methodo de 
alte grados de veracitate pro le selection de patientes qui debe esser tractate pro 
tuberculose. 
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THE RESULTS OF THE EXPERIMENTAL USE OF 
SULFUR DIOXIDE IN THE PRODUCTION OF 
MATERIAL FOR CELL STUDIES IN LUNG 
CANCER * 


By Warpe B. Atian, M.D., F.A.C.P., and M.D., 
Baltimore, Maryland 


CANCER of the lung has become one of the greatest killers we know. 
The unfortunate feature is that too often this condition is recognized only by 
chance. When cancer of the lung is diagnosed from history and physical 
examination, then corroborated by specific tests, it is almost always too late. 
Even when recognized by chance it is too late. The five-year “cure” in lung 
cancer after surgery is generally accepted to be in the vicinity of 5%. A 
recent review of cases at The Johns Hopkins Hospital by one of us revealed 
the rate to be just under 5%. 

As in all types of cancer, early recognition is a necessity. The remark- 
able advances in early recognition and cure are most noteworthy in pelvic 
cancer in the female. This has been brought about by the alertness of phy- 
sicians and, perhaps more importantly, by the studies of the exfoliated cells. 
Papanicolaou’s technic in the recognition of tumor cells has been used in other 
body cavities. 

In cancer of the lung, the bronchial washings obtained at the time of 
bronchoscopy have been studied for tumor cells. The recognition of these 
cells in proved lung cancer varies from 45% to 85%, the best reported re- 
sults being those of Clerf. Sputum was examined following bronchoscopy 
and, in a large series, where five specimens were obtained on five successive 
days, positive results were obtained in 85% to 90% of the cases. The 
combination of one bronchoscopic and five sputum cell studies raises the 
percentage to 95% in proved cases of cancer of the lung. 

These results are quite striking. However, the number of cases of lung 
cancer where there is no cough or sputum reduces the chance of accurate 
cell-type diagnosis very appreciably. This raised the problem of developing 
an innocuous tussive agent that could be easily administered and give an 
adequate amount of bronchial secretion for cell study. After many trials 
with several substances one of us (P. W.), following a laboratory accident, 
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discovered the possibility of using sulfur dioxide. With the very generous 
help of the Riker Company of Los Angeles, California, we have been able 
to administer a measured quantity of sulfur dioxide in an inert vehicle by 
means of nebulization from a Medihaler unit. 


TECHNIC 


Patients with pulmonary lesions who had neither cough nor sputum 
were made to cough forcibly and vigorously first thing in the morning. The 
material was examined, and few if any cancer cells were found in those who 
had proved lung cancer. Later in the day, these patients were exposed to 
nebulized materials. These were a placebo, the inert vehicle used for the 


TABLE 1 


Patients without cough 

Cough induced by SO, 

Cough not induced by SO, 

Positive cell study 

Positive tissue study 

Positive results 

(No false-positives—as yet) 

sulfur dioxide, Isuprel (1-200 solution) and sulfur dioxide (0.23 mg.% ). 
In the case of the placebo and Isuprel, bronchial secretions were rarely 
obtained. We did find that Isuprel often enhanced the results obtained 
with sulfur dioxide. In almost all cases with nebulized sulfur dioxide there 
is an almost immediate cough. The material obtained is little more than 
saliva. After 15 to 45 minutes the patient develops a cough and this results 
in the production of material which is bronchial secretions. The quantity 
of bronchial secretions varies but is never abundant. Five to eight slides 
are made immediately. These are fixed in alcohol and ether and stained 
by the Papanicolaou technic. The test is usually repeated three times. 


TABLE 2 


Patients with coin lesions 

Cough induced by SO, 

Positive cell study 

Positive tissue study 

We have not had any untoward immediate or remote effects. Very few 

of the patients notice the distinctive odor of the product. One asthmatic 
patient had an asthmatic attack that was readily controlled. A few patients 
have felt a bit dizzy, and some have noted a slight tightness in their chests. 
Of 229 patients without cough or sputum we failed to obtain bronchial 
material in only three instances. 


RESULTS 


We have examined 229 patients who had neither cough nor sputum. The 
sulfur dioxide exposure resulted in the production of cough and secretions 
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in 226 of this group. There were three failures. None of the three had 
cancer of the lung. Of this group, 63 patients had proved cancer of the lung 
either by node biopsy or thoracotomy with biopsy, or by removal of lung 
tissue. Of the 63, there were 62 positive cell studies. The one instance of 
a negative cell study was in a patient who had an encapsulated necrotic lesion 


TABLE 3 
Total Cases 318 


Patients with cough and sputum 89 
Positive cell study 31 
Negative cell study 58 
Positive tissue study 40 
Positive results 11.5% 


(adenocarcinoma ) at the apex of the right lung. Though this is a numeri- 
cally small group, the percentage of positives was 98.4%. 

In another group of patients with coin lesions without cough or sputum, 
the results are not dramatic. We examined 14 such patients. Sulfur 
dioxide exposure resulted in the production of cough and sputum in all 14 


TABLE 4 


Miscellaneous group without cough 
Cough induced by SO, 
Negative cell study 107 


Lesions: 
Lipoid pneumonia 
Pulmonary fibrosis 
Sarcoid 
Delayed resolution 
Bronchiectasis 
Healed tuberculosis 
Histoplasmosis 
Pulmonary infarction, etc. 


cases. We had five positive cell studies for malignancy on direct examina- 
tion of these lesions. 

Eighty-nine patients with cough and sputum were examined. Of this 
group there were 31 positive cell studies. However, there were 40 instances 
of proved malignancy, or only 77.5% positive studies. This group is in- 


TABLE 5 


Normals 44 


Cough induced by SO, 44 
Repeat examinations No cell changes 


cluded to point out that the identification of malignant cells in purulent 
material is difficult and often misleading. 
A miscellaneous group of 107 patients without cough and sputum has 
been studied. The results in this group have been entirely negative. 
Forty-four normal people in varying age groups have been exposed to 
sulfur dioxide. In no instance did we encounter positive cell studies. In 
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repeat examinations of many of these patients we have not encountered any 


changes in the cells from the bronchial secretions. 


CONCLUSION 


We believe that the use of sulfur dioxide in the nebulized form is an 
efficacious method for producing bronchial secretions in patients who have 
pulmonary lesions without cough or sputum. We have not encountered 
any serious deleterious side-effects from its use. It is almost universally 
effective in cough and sputum production. The simplicity of the procedure 
opens up avenues of approach in the survey of individuals in industry and 
may lead to its application in clinic and office practice, much as the vaginal 
smear is now employed. 


SUMMARIO IN INTERLINGUA 


Le autores indica que le precoce recognition de cancere pulmonar es un desiderato 
del plus grande importantia. Illes relata un nove technica pro producer material 
bronchial per le uso de bioxydo de sulfure. Le bioxydo de sulfure es administrate 
per medio de un vaporisator in un solution de 0,20 mg pro cento. (Le apparato 
usate per le autores es le Medihaler del firma Riker.) Usualmente le patiente tussi 
immediatemente, sed le prime material producite per ille es discartate. Post 20 a 30 
minutas le patiente tussi o desira tussir. Ille es incoragiate a facer lo, e le material 
assi obtenite es preparate immediatemente pro le studio cytologic. Multe subjectos 
normal esseva studiate repetitemente per medio de iste methodo. Nulle cellulas 
maligne esseva discoperite, e nulle alteration esseva notate in le imagine del cellulas. 
Le resultatos general in le recognition de cellulas maligne in patientes in qui lesiones 
pulmonar habeva essite constatate per medio del examine roentgenologic es considerate 
como multo satisfacente. In un serie de 64 casos demonstrate de cancere pulmonar 
in patientes sin tusse 0 expectoration, 63 esseva positive in studios effectuate per medio 
del presente methodo. Usque nunc, le methodo ha producite nulle resultato false- 
mente positive. Un total de 229 patientes con varie typos de lesion pulmonar sed 
sin tusse 0 expectoration esseva subjicite a iste tractamento con bioxydo de sulfure. 
Le methodo produceva nulle material in solmente tres de illes. Nulle adverse effectos 
lateral esseva notate in ulle del patientes. 
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CONGENITAL ANOMALIES OF THE LUNG * 


By James A. Wier, Colonel (MC), F.A.C.P., Denver, Colorado 


CONGENITAL anomalies of the lung in the adult are being recognized 
with increasing frequency, and an awareness of the possibility of their 
presence in the differential diagnosis of pulmonary disease may lead to the 
correct diagnosis during the course of an adequate clinical examination, 
including roentgenogram of the chest. Failure to consider the possibility 
of an anomalous condition, on the other hand, may lead to embarrassing 
error in diagnosis and management. This point may be illustrated by the 
following case report. 


Case REPORT 


Case 1 (figures 1, 2 and 3). This young soldier was admitted to our hospital 
with a diagnosis of pulmonary tuberculosis because of a minimal left upper lobe lesion. 
One positive smear for acid-fast bacilli was found prior to admission. On admission 
to Fitzsimons Army Hospital, sputum was consistently negative for tubercle bacilli. 
It was noted in the roentgenogram of the chest that the left lung seemed smaller, and 
that there was lack of normal bronchovascular markings in the left lung as compared 
to the right. Bronchogram revealed diffuse cystic disease of the left lung, and an 
angiocardiogram demonstrated lack of filling of left pulmonary artery. This was 
felt to be a congenital anomaly of the lung and no treatment was considered to be 
necessary. The patient did not have pulmonary tuberculosis. 


EMBRYOLOGY 


To understand the development of malformation of the lung, a knowl- 
edge of the development of the lung is necessary. The epithelial primordium 
of the lung appears in the 4 mm. embryo (25 to 27 days) as a median ventral 
thickening of the foregut, which becomes pear-shaped, then bulges bilaterally. 
These bulges give rise to right and left lung buds. As these buds elongate, 
the respiratory part of the gut is separated from the esophageal portion by 
lateral ingrowths of mesoderm forming the tracheo-esophageal septum. By 
the thirty-second day the five lobar bronchi have appeared as monopodial 
outgrowths. These lobar bronchi elongate and by the thirty-sixth day have 
branched to form all segmental bronchi. All subsegmental bronchi have 
appeared by the fortieth day, although peripheral branching continues until 
birth or after. 

The early blood supply to the developing lung originates from dorsal and 
ventral branches of the paired sixth aortic arches and forms a plexus of 
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capillaries surrounding the trachea, the paired bronchial buds and_ the 
esophagus. In addition, in the developing embryo it is postulated by 
Tobin * and Boyden * that ventral branches of the aorta may be supplied to 
the lung buds, and that persistence of these may be the source of the 
bronchial arteries and the anomalous systemic arteries to the lung. Actually, 
as pointed out by Tobin, little definite is known of the origin of the bronchial 


arteries. 


Fic. 1. Case 1. Posteroanterior view of chest, showing small area of fibrosis in left 
upper lobe area. In addition, left lung appears to be small, with relative absence of 
bronchovascular markings as compared with right side. 


Wells and Boyden ® comment that variations in the patterns of the 
bronchopulmonary segments arise chiefly at the time that the segmental and 
subsegmental buds are being formed (thirty-fourth to fortieth day), and are 
due primarily to the appearance of buds at atypical sites on the tree. Varia- 
tions in the segmental arteries and veins are explained largely on the basis of 
selection of channels in an originally plexiform network of vessels that 
surround the developing lung buds with bronchial arteries and anomalous 
arteries from systemic circuit remaining from these original systemic 
branches. 
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The first stage in the development of the lung encompasses the first 
half of intra-uterine life, and consists in the elaboration of a system of 
branching bronchial buds derived from the entodermal tube, the branches 
being widely separated by the mesenchyma which proliferates simultaneously 
with the entodermal derivatives. The second stage begins about the middle of 
pregnancy and continues until after birth. It consists of vascularization of 
the tubular framework, accompanied by progressive reduction in the inter- 


Fic. 2. Case 1. Bronchogram of the left lung, showing extensive cystic bronchiectasis, 
in all lobes of the lung. 


vening mesenchyma. The ingrowth of capillaries marks the gradual 
differentiation of alveolar ducts and alveoli, and at the end of the twenty- 
eighth week, with a fetus of 1,000 gm., the vascular development of the 
lung is adequate to support life in independent existence. 

In general, this subject will be discussed in two general sections: (1) 
bronchopulmonary abnormalities, and (2) vascular abnormalities of the 
lung. Even with this general division, it must be realized that there is over- 
lapping between all types of the anomalies, for naturally, if the structure of 
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the lung is altered, in general there will be alteration of the vasculature 
accompanying it.* 


BRONCHOPULMONARY ABNORMALITIES 


Many classifications of the bronchopulmonary abnormalities exist. None 
is completely satisfactory for clinical use. The one used here is basically 


Fic. 3. Case 1. Angiogram showing lack of filling of left pulmonary artery. 


that of Foster-Carter,*' with minor modifications in the subheadings to fit 
our plan of discussion. 


Classification of Bronchopulmonary Abnormalities: 


I. Abnormalities of lobation 
A. Additional fissures 
B. Deficient fissures 
C. Fissures due to displaced structures 
1. Lobe of azygos vein 
2. Fissure for subclavian artery 
* No effort will be made in this article to cover all or even most of the modifications 


possible in the anomalies of lobes, bronchi or vasculature. For more complete information, 
reference can be made to the reviews and original work by Boyden,’ Foster-Carter,? 


Hindlay,2° Holinger 26 and Birnbaum.* 
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Abnormalities of the bronchi 
A. Supernumerary bronchi 
B. Displaced bronchi 
C. Congenital cystic disease 
D. Bronchiectasis 
E. Bronchial stenosis and bronchomalacia 
III. Abnormalities of the parenchyma 
A. Accessory lungs 
B. Sequestration of the lung 
C. Agenesis of the lung 
D. Hypoplasia of the lung 
Other—situs inversus (Kartagener’s ) 


Abnormalities of Lobation: The most common congenital abnormalities 
of the lung are those in which there are abnormalities in lobation due to 
additional or poorly developed fissures. Scammon *° states: Minor 
deviations in development, as indicated by variations in the number of 
lobes and fissures, are so common as to be almost the rule,” and as stated 
by Potter,** they might be classed as normal variants rather than as 
malformations. 

The most striking of these additional fissures are due to misplaced 
normal structures. Probably the best known example of this is the “lobe 
of the azygos vein.” In human embryos the posterior cardinal vein occupies 
a well defined pleural fold outside the upper part of the lung, so that it would 
be easy for the apex of the lung to grow up on either side of the vein. 
When this happens, varying parts of the right upper lobe are separated 
from the remainder by a mesentery-like fold of pleura enclosing the azygos 
vein and giving the characteristic x-ray shadow. This shadow is an 
inverted comma with a line curving convexly from the azygos vein in the 
right hilum toward the apex of the lung. This appears in about 0.5 to 
1.0% of human subjects. The azygos lobe is merely a part of the normal 
right upper lobe, and varies only in how much of the lobe lies medial to 
the vein. It may occur on the left side, but much less commonly. 

A “cardiac lobe” has been described where a fissure occurs between 
the medial basal segment of the right lower lobe and the remainder of 
the lobe. The name “lower azygos lobe” has been applied to this anomaly, 
but it is more commonly referred to as the “inferior accessory lobe.” Oc- 
casionally the fissure separating the superior segment of the lower lobe from 
the remainder of the lobe may be prominent, setting this area apart into a 
“dorsal lobe.” In 180 lungs reviewed, Deve observed this 40 times on the 
right, 14 times on the left, and 12 times bilaterally. It must be emphasized 
that additional fissures may be observed in radiography under normal 
conditions between any normal segments; associated pleurisy may render 
them obvious. 
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The normal fissures may often be incomplete, and sometimes absent. In 
a study of 277 lungs, Kent “' reported the horizontal fissure of the right 
lung to be absent in 21%, and markedly incomplete in 67%. The oblique 
fissure was incomplete in 30% of both right and left lungs. 


Fic. 4. Case 2. Bronchogram of right lung, demonstrating abnormal take-off from 
trachea of bronchus to apical segment, right upper lobe. 


Abnormalities of the Bronchi: Bremer,’’ on review of 80 human 
embryos, found tracheal buds in 30. These have been observed less fre- 
quently in children and adults. Those buds which survive may become 
tracheal diverticula, or accessory bronchi to the upper lobe, to an accessory 
apical lobe, or to a rudimentary third lung in the mediastinum.  Foster- 
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Carter *’ warns that “unless there is clear evidence that all the normal 
bronchi are present, as well as the abnormal bronchus, it is always possible 
that the latter is merely a normal branch arising in an abnormal position, 
rather than a true supernumerary.” The most common frankly anomalous 
or supernumerary bronchus is seen in connection with the right upper 
lobe.”* It springs from the lateral aspect of the right main bronchus, 
above the upper lobe stem, or even slightly higher, from the lowest part of 
the right side of the trachea. In some instances this same appearance may 
be present with a displaced bronchus to the apical segment. An example of 
this is demonstrated in figure 4. This bronchogram shows a segmental 
bronchus to the upper lobe coming off the trachea. There were no symp- 
toms or signs pointing to this anomalous bronchus to a normal functioning 
segment. 

In the right upper lobe the normal apparent trifurcation may be varied 
by a bifurcate pattern in which any of the three divisions may arise in 
common with one another. Rarely, the anterior bronchus may arise in 
common with the middle lobe bronchus. 

In the left upper lobe the prevailing pattern is bifurcate, the bronchus 
separating into a superior and inferior (lingular) division. This occurred 
in 73% (73 of 100) cases reported by Boyden. In the remaining 25%, 
anterior segmental branch migrated inferiorly, creating a trifurcate pattern. 
A subsuperior or subapical segment appears in the lower lobe in about 25% 
of individuals. Instances of bronchial displacement in other regions of 
the lung have been mentioned more rarely. Most of these anomalies have 
significance to the internist only from the point of interpretation of roent- 
genograms, since ordinarily no symptoms are produced by any of these. 

Congenital Cystic Disease: Such a condition undoubtedly exists, al- 
though there is conflicting testimony on how often it occurs and on the 
criteria for differentiating congenital from acquired cysts. Boyden’ and 
Jones ** have demonstrated cysts in fetal lung. Adams diagnosed the 
condition in adults on the basis of histologic appearance of the lining of 
the cyst. Most reports in the literature, however, emphasize the difficulty 
in making a certain diagnosis of congenital cyst in other than the very young 
infant. These cysts are more typical in the fetus or newborn, as infection 
and fibrosis may confuse the picture in the older individual.’ Potts ** 
reéxamined 12 cases listed as congenital cysts in the record of the Children’s 
Memorial Hospital and felt that only six had been definitely proved. Three 
proved to be pneumatoceles or acquired cysts following staphylococcal 
pneumonia, and three more were suspected of being the same. The etiology 
of the congenital cysts is unproved. Some feel these are due to bronchial 
occlusion in the prenatal period. Jones ** attributes them to dissociation of 
the bronchial or pulmonary tissue from the tracheobronchial tree. Mayer * 
postulates that there is a relationship between cysts, bronchiectasis and 
emphysema in children, and he believes this occurs because of arrested de- 
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velopment of the lung in the postnatal child because of metabolic or infectious 
disease. 

The term “congenital cystic disease” is loosely applied in common usage 
both in practice and in the literature. In general, it might include two 
broad groups: (1) solitary or bronchogenic cysts, and (2) multiple cysts. 

1. Solitary Cysts: These are single cysts, usually first noted in adult 


Fic. 5. Case 3. The rounded mass in the right hilar area is a bronchogenic cyst. 


life and usually relatively asymptomatic. They are usually located near the 
carina, but they may appear in a paratracheal position, or lower in the lung 
field. These may contain fluid or air, and they occasionally may be quite 
are lined with ciliated epithelium, and they may have muscle, 
cartilage and mucous glands in the wall. Figure 5 illustrates an example 
of a bronchogenic cyst occurring in an asymptomatic 40 year old female. 
Bronchogenic cysts may become secondarily infected, with resulting he- 
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moptysis, cough and sputum, but in our experience usually they have been 
removed for diagnostic reasons. 

2. Multiple Cysts: This term has been used to denote a variety of con- 
ditions which may or may not be congenital in origin, ranging from cystic 
bronchiectasis, honeycomb lung, cystic lymphangiectasis, congenital ade- 


Fic. 6. Case 4. The right lower chest of this seven month old child is occupied by 
a large cyst which has compressed the remaining right lung above it and has shifted the 
cardiac silhouette entirely into the left chest. 


nomatoid malformation, etc. These may be limited to a lobe or a lung, 
or may be diffuse in both lungs. 

3. A third group, related to those above, is the so-called lobar emphysema 
in newborn children, with ballooning cysts which may endanger life if not 
surgically removed. 

Regardless of the etiology, whether due to congenital abnormality, 
bronchomalacia or infection, large cysts may occur in the child’s lung during 
the first few months of life. Sometimes the child will present as a respira- 
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tory emergency. This condition has been described as a rapidly enlarging 
cyst or as lobar emphysema, etc. It may be misdiagnosed initially as a 
spontaneous pneumothorax because of findings on physical and roentgeno- 
graphic examination. Surgical removal of these expanding cysts in young 
infants may be lifesaving. Figure 6 demonstrates a large cyst occupying the 
entire right middle and lower chest of a seven month old child. This cyst 
has compressed the lung above it and has caused a shift of heart and 
mediastinum into the left chest cavity. This child had intermittent episodes 
of cyanosis and respiratory distress. These symptoms were completely 
relieved by surgical excision of the congenital cyst. One child we have seen 
here is now living six years after operation and has had no recurring cysts 
or other evidence of abnormality of the respiratory system. 

Kartagener’s Syndrome: First symptoms of this triad of situs inversus, 
bronchiectasis and nasal sinusitis usually occur in childhood, although there 
is seldom evidence of bronchiectasis in infancy.** Some authors, particularly 
Europeans, have thought the bronchiectasis with this syndrome is congenital 
in origin, although the present opinion in this country is that it is an 
acquired condition secondary to the other anomalies and to infection. It is 
reported that this syndrome can occur in various combinations within a 
family group.*” Dickey “* recently reviewed this syndrome. 


ABNORMALITY OF LUNG PARENCHYMA 


Accessory Lungs: Aberrant lung tissue may be found in the thorax or 
in the abdomen. There is no communication with the normal bronchial 
tree, and the arterial blood supply is from the systemic arteries, usually the 
thoracic or abdominal aorta. Findlay,”’ in reviewing the vascular anomalies 
of the chest, reports 19 cases of aberrant lung tissue occurring above the 
diaphragm. In 89% the aberrant lobes were between the lower lobe of 
the left lung and the diaphragm. The aberrant tissue was always com- 
pletely invested with pleura which was free of adhesions. The arterial 
blood supply in these cases came from the descending aorta in 14 cases, from 
the abdominal aorta in two, and once each from an intercostal artery and 
the phrenic artery, and from the region of the adrenal gland. There were 
four instances of multiple arteries to the aberrant lobe, all from the thoracic 
aorta. Findlay lists four cases reported in the literature in which the 
aberrant lung tissue lay below the diaphragm. Hennigar * would reserve 
the term “accessory lung” for that aberrant lung tissue (1) arising from 
trachea or main stem bronchus, (2) with a pulmonary blood supply, and 
(3) with a separate pleural cavity. 

The terminology is contusing, but many authors use “extralobar 
sequestration” interchangeably with accessory lung occurring in the lower 
lung, usually on the left. Abbey-Smith’ feels that little relation exists 
between extralobar and intralobar sequestration developmentally and lists 
several major differences. In the case of extralobar sequestration, which 
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occurs on the left in 90% of the cases the arterial supply is small and variable, 
and venous drainage is into the hemi-azygos vein. It is an anomaly often 
seen at neonatal autopsy, and associated anomalies are frequent. In the 
case of intralobar sequestration the arterial supply is large and from the 
aorta, venous drainage is into the pulmonary vein, distribution is only 60% 
on the left side, it is never seen at neonatal autopsy, and associated 
anomalies are not seen. 


Fic. 7. Intralobar sequestration of lung in a 21 year old male. There are two large 
cysts in posterior aspect of the right lower lobe, both showing fluid levels. Anomalous 
artery entering right lower lobe inferiorly cannot be seen. 


Intralobar Bronchopulmonary Sequestration: This term may be defined 
as a partial or complete developmental separation of a portion of a lobe of 
the lung from its continuity with the normal pulmonary artery and bronchial 
tree. Figures 7 and 8 demonstrate two types of roentgenographic man- 
ifestations of intralobar sequestration, one showing cysts with fluid - level 
and the other a solid-appearing mass. The patient with the two large cysts 
(case 5) was a 21 year old male whose symptoms began a month before 
admission with right-sided thoracic pain and symptoms of acute upper 
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respiratory infection. When this cystic lesion was resected, it was dis- 
covered that the basilar segments of the right lower lobe were replaced by 
cystic changes. A 6 mm. artery supplying this cystic mass entered the 
thoracic cavity through the diaphragm; but its point of origin was not 
demonstrated. The other patient (case 6) was an essentially asymptomatic 
21 year old male. Although the mass in his right lower lung appeared to 
be solid, a less clearly defined cyst was also present in the lower lobe. On 


Fic. 8. Intralobar sequestration of lung in 18 year old male. There is a multilobulated 
mass in the posterior aspect of the right lower lobe. In other views a cystic lesion was 
suspected peripheral to the solid-appearing mass. 


resection, lesion was found to be a cystic mass occupying the posterior basal 
segment of the right lower lobe. An anomalous artery, 3 mm. in diameter 
from the thoracic aorta, supplied this basilar segment. Case 5 and 6, 
together with four other cases of intralobar sequestration, have been 
previously reported.” 

The arterial blood supply to the sequestered lobe is from the systemic 
circuit, thoracic or abdominal aorta. Pryce *° postulated that this defect 
was, due to amputation of a primordial lung bud by the aberrant artery. In 
this sequestered portion of pulmonary tissue, cystic disease of the lung 
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occurred. More recently, this theory has been disputed. Abbey-Smith’ 
and Boyden ® have advanced the reasonable theory that the basic defect is a 
failure of the pulmonary artery to supply the area of lung encouraging the 
persistence of the fetal blood supply. Boyden raises a doubt that the 
anomalous artery and cyst of the lung are related, but feels that their 
coexistence may be due only to chance, as either can occur singly in the 
absence of the other. ‘“Intralobar” is used to differentiate the condition 
from extralobar sequestration, where the anomalous tissue is found between 
the diaphragm and the lower lobe. 

Bruwer "° in a recent article reviewed 92 cases in the literature. The 
anomalous artery was on the left in 38, on the right in 30 and bilateral in 
one; and the side was not stated in 23. In five cases reported, all with the 
artery on the right side, there were associated pathologic lesions, i.e., 
diaphragmatic hernia, localized eventration, pulmonary arteriovenous fistula, 
agenesis of the right lower and middle lobes, cystic disease of the right 
upper lobe, and absence of normal hilar vessels on the right. However, 
the arteries in most of our cases have been on the right side and have been 
isolated anomalies. Abbey-Smith states that it is extremely rare for true 
intralobar sequestration to be associated with other anomalies. 

It is noted that these cases are usually diagnosed before the age of 30. 
They are sometimes discovered on routine x-ray examination of the chest, 
but the majority of the patients come to medical attention because of repeated 
acute pulmonary disturbances, with cough, expectoration, fever, etc. The 
x-ray findings are quite similar in most cases. If there is communication 
between the bronchial tree and the sequestered region, there may be one or 
more cysts with air-fluid levels in the posterobasal area on one side or the 
other. If no communication exists between the bronchial tree and the 
sequestered region, the posteroanterior view will show a rounded, oval or 
lobulated homogeneous area of increased density situated medially in one 
of the bases, usually in the area of the posterobasal segments in the lateral 
view. Bronchography usually reveals failure of the opaque material to 
enter the region of the lesion. LLaminagraphy may reveal a vascular shadow 
coursing into the mass from the thoracic aorta or through the diaphragm. 
These may be diagnosed or strongly suspected preoperatively. 

Treatment of this condition is surgical removal of sequestered lung tissue. 
The principal complication of this condition is recurrent infection of the 
cystic area. Operation may be necessary for diagnosis. 

Agenesis of the Lung: Agenesis may involve the absence of the whole 
or a part of a lung. It is reported as occurring twice as often on the left 
side as on the right. Other congenital abnormalities may be expected when 
true agenesis occurs. Schneider in 1909, as quoted by Brimblecombe,”' 
divided agenesis into three groups pathologically: (1) true agenesis, with 
complete absence of bronchi, parenchyma and vessels; (2) aplasia, with 
bronchus ending in a blind pouch, with absence of parenchyma and vessels ; 
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and (3) hypoplasia, with normal bronchus but with hypoplastic parenchyma, 
with vessels reduced in size. Anomalies in the pulmonary vessels are found 
in all. Wexels °° reported that nearly 50% of his 85 cases gleaned from the 
literature died in the first five years of life although one case lived to the 
age of 72. Figure 9 demonstrates the roentgenogram of the chest in a 39 


Fic. 9. Agenesis of left lung in asymptomatic 39 year old female. Aerated lung in the left 


upper chest was demonstrated by bronchography to be part of right lung. 


year old female with agenesis of the left lung. She had no history of 
pneumonia or severe respiratory illness. The aerated lung in the upper left 
chest was demonstrated by bronchogram to be the right lung, which had 
herniated anteriorly across into the left chest. Uncomplicated agenesis, 
with absence of one lung, may produce no symptoms, but it may be com- 
plicated by bronchopulmonary disease, with dyspnea, cough and wheezing. 
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In these cases the trachea and heart will be found to be displaced to the 
defective side, with dullness to percussion and absent breath sounds noted 
over the lower portions. Marked herniation of the remaining lung may 
give normal breath sounds over the upper part of the affected side. Bron- 
choscopy and bronchography will confirm the type of malformation present, 
although final proof may be lacking in the absence of anatomic confirmation 
at operation or autopsy. 


ANOMALIES OF THE PULMONARY VESSELS 


As has been mentioned previously, anomalies of the pulmonary vessels 
occur with many of the preceding pulmonary parenchymal and bronchial 
abnormalities. Anomalies of the pulmonary vessels are also closely related 
to cardiac anomalies. A few of the major anomalies, most of them related to 
pulmonary disease and not mentioned previously, will be covered briefly in 


this section. 

Pulmonary arteriovenous fistulas are congenital hemangiomatous mal- 
formations of the pulmonary vascular bed. Many patients with this 
syndrome have cutaneous and mucosal hemangiomas and _telangiectases, 
which are probably part of the generalized disease, hereditary telangiectasia, 
or Rendu-Osler-Weber disease. Figures 10 and 11 (case 8) illustrate the 
roentgenographic manifestations of an A-V fistula in a 21 year old male. 
This patient was admitted to the hospital with a diagnosis of pulmonary 
tuberculosis because of an infiltrate in the right upper lobe. Acid-fast bacilli 
were demonstrated in one specimen of sputum obtained prior to admission. 
The patient was asymptomatic, but he had an elevated red blood cell count 
and dusky hyperemic-appearing mucous membranes. The lesion in the 
right upper lobe appeared to have increased vascularity in association with 
it, and an angiocardiogram confirmed the impression that this lesion was a 
vascular anomaly. This was the only fistula noted in the lung and it was 
removed surgically, with complete abatement of signs and symptoms of the 
anomaly. 

These fistulas may occur in any segment, subsegment or lobe of the lung, 
and they may be single or multiple. In one series of 85 cases, two or more 
lobes were involved in 27 patients, and both lungs in 21. They are rarely 
seen in children.* 

Most patients with these fistulas will be symptomatic and have polycy- 
themia. They may be cyanotic, and they may have clubbing of the fingers, 
hemoptysis, and a bruit over the involved area of lung, usually accentuated 
on inspiration. Although most of these features are usually present, oc- 
casional cases may occur without any of them. Hemoptysis, brain abscess 
or cerebral thrombosis may be complication of this condition. 

These anomalies may present a diverse appearance on chest roentgeno- 
grams, frequently being confused with an area of infiltration due to tu- 
berculosis. They may be single or multiple and may occur in all areas of 
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the lung. Occasionally the chest x-ray may be normal. Diagnosis may be 
confirmed by laminagraphy, as an abnormally prominent vascular supply to 
the area may be noted. However, the most reliable confirmation of diag- 
nosis is given by angiocardiography. Steinberg *’ points out that these 
fistulas are not merely communications between an afferent pulmonary end 


Fic. 10. (left) Case 8. Pulmonary arterio-venous fistula in right upper 
lobe of 21 year old male. 
Fic. 11. (right) Case 8. Angiocardiography demonstrating that right upper 
lobe lesion is vascular in nature. 


artery and vein, but are intricate lesions with centrally dilated, paper-thin 
globular connections that frequently involve the entire blood supply of the 
lobe or segment. 

Surgical removal is recommended for single fistulae and, if feasible, for 
multiple ones. Single fistulas should not be removed without angiographic 
study of both lungs, as smaller ones may be overlooked on a standard roent- 
genogram. 
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Anomalous Arteries: Arteries from the systemic circulation may supply 
abnormal lung tissue in association with the above anomalies, or in some 
circumstances may supply normal lung tissue. These vessels may arise from 
the ascending, descending or abdominal aorta, or from the subclavian, inter- 
costal, or internal mammary arteries. Sometimes it is difficult to distinguish 
these from enlarged bronchial arteries, particularly when associated with 
degrees of occlusion of the pulmonary artery. 

Absence of Pulmonary Artery (Agenesis or Hypoplasia): This defect is 
obviously present in association with agenesis of the lung. More cases are 
now being reported of absence or occlusion of the pulmonary artery in asso- 
ciation with aerated but abnormal lung, usually accompanied by cystic change 
in the lung. Many of these are in relatively asymptomatic adults. Case 1, 
mentioned earlier in this paper, demonstrated this type of anomaly. Three 
similar cases have been seen at this hospital in the last five years, two of 
whom were reported recently.** 

In the adult these cases may present a problem in differentiation from 
insidious thrombosis secondary to trauma or disease. Indeed, at least two 
cases ** °* have been reported in whom there was evidence of occlusion of the 
pulmonary artery by angiocardiography, yet in whom patent vessels were 
found at operation. In view of the fact that all of the cases we have seen 
have had a completely negative history with regard to pulmonary disease 
which might have caused an acquired lesion of this type, I feel that these are 
congenital or at least developmental anomalies. 


SUMMARY 


1. A brief review of the congenital anomalies of the lung has been pre- 
sented, emphasizing those occurring in the adult. 

2. Many of these anomalies may be suspected or diagnosed during the 
course of a careful examination, including a roentgenogram of the chest. 

3. Although anomalies of clinical importance are not frequent in oc- 
currence, failure to consider them in differential diagnosis may lead to em- 
barrassing error in diagnosis and management. 


SUMMARIO IN INTERLINGUA 


1. Es presentate un breve revista del congenite anomalias del pulmon, con at- 
tention special prestate a illos occurrente in adultos. 

2. Multes de iste anomalias pote esser suspicite o diagnosticate in le curso de 
un caute examine general que include un roentgenogramma del thorace. 

3. Ben que anomalias de importantia clinic non es frequente, negliger le pos- 
sibilitate del presentia de anomalias in le curso de un diagnose differential pote 
resultar in embarassante errores diagnostic e therapeutic. 
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VARYING RESPONSES TO RADIOACTIVE IODINE 
(I’*) THERAPY IN HYPERTHYROID 
PATIENTS * 


By Mervin D. Cueitriin, Captain (MC) USA, Rosert BErNsTEIN, Lt. 
Colonel (MC) USA, and Epwarp A. Lancpon, Lt. Colonel 
(MC) USA, Washington, D. C. 


In the last decade the use of radioactive iodine (I**') has come to occupy 
a place beside subtotal thyroidectomy as a definitive treatment for hyper- 
thyroidism. The excellent results—comparable in every way to those ob- 
tained with surgery—coupled with the ease of administration, make this 
form of therapy most attractive. Furthermore, the absence of the surgical 
complications of recurrent laryngeal nerve injury and parathyroid ablation, 
infrequent as they are, gives radioactive iodine a distinct advantage over 
operation. The one great obstacle to the more general use of this substance, 
especially in the age group under 40, has been concern regarding the possi- 
bility of carcinogenesis. At present this cannot be completely discounted, 
but as this form of therapy has been in use since 1941, we are approaching 
the time when 20-year evaluations will be available. Perhaps the near future 
may bring a more enlightened approach to this still hypothetic possibility. 
It is not the purpose of this paper, however, to discuss indications, contra- 
indications, or the comparative effectiveness of the various forms of therapy 
for hyperthyroidism. 

One of the perplexing problems in the therapeutic use of radioactive 
iodine is calculation of dosage. A similar difficulty faces the surgeon when 
he attempts to answer the question of how much gland should be left in order 
to prevent postoperative hypothyroidism. In many large series, the com- 
plication of hypothyroidism following treatment is essentially the same for 
both subtotal thyroidectomy and _ radioactive iodine (between 8% and 
20% ).'* In an attempt to reduce the incidence of overtreatment, we give 
the smallest dose of I'*t which we believe will render the patient euthyroid. 
This is calculated as 100 pe./gm. of estimated weight of the thyroid gland. 
It is hoped that this dose will suffice. The patient is reévaluated periodically 
and, if toxicity persists, further treatment is given, calculating the dose in a 


similar way. 
One aspect which we feel must be stressed is that response to any treat- 
ment is decidedly individual and that the response to radioactive iodine varies 


* Received for publication August 6, 1959. 

From the Radioisotope Clinic, Walter Reed Army Hospital and Walter Reed Army 
Institute of Research, WRAMC, Washington, D. C. 

Requests for reprints should be addressed to Captain Melvin D. Cheitlin (MC), Walter 
Reed Army Hospital, Washington 12, D. C. 
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from patient to patient. In our opinion, this variation complicates the 
decision of when and how to retreat the patient. It has been suggested by 
some that if the protein-bound iodine determination or the I'** uptake re- 
mains elevated one to two months after treatment, further therapy will prob- 
ably be necessary in the future.” * The following clinical abstracts illustrate 
this variability of response to treatment and the difficulty of predicting the 
ultimate outcome on the basis of short-term laboratory or clinical follow-up. 
These cases were selected from a series of hyperthyroid patients treated with 
radioactive iodine at Walter Reed Army Hospital in the last eight years. 


Case Reports 
A. Patients Euthyroid after Treatment; Laboratory Tests Remain Ab- 
normal. 


Case 1. Thyrotoxicosis developed in this 39 year old white man in December, 
1954. In March, 1956, he was found to have diffuse thyroid enlargement. The 
estimated weight of the gland was 80 gm. On March 22 the 24-hour I'*! uptake was 
72%, and the patient was treated with 8.4 mc. of I'*!. There was marked clinical 
improvement, and two months after treatment the 24-hour I'*! uptake was 29%. The 
patient was clinically euthyroid, but on reévaluation four months after therapy a 
protein-bound iodine determination was 10.7 yg. per 100 ml., and the fractional ['*! 
uptake was 38° at two hours, 75% at five hours, and 77% at 24 hours. No further 
treatment was given at this time. Nine months after therapy the patient was still 
asymptomatic, but a small, firm nodule was feit in the isthmus, and the right lower 
lobe of the thyroid was enlarged. Surgical consultation resulted in the opinion that 
this patient had a toxic nodule which should be surgically removed, but treatment 
was delayed. He was next seen in March, 1957, one year after treatment. At this 
time he was still asymptomatic. No ncdularity was felt in the thyroid gland, and the 
fractional I'*! uptake was 23% at two hours, 34% at five hours, and 52% at 24 hours. 
In December, 1957, 21 months after I’! therapy, the fractional I'*' uptake was 11% 
at two hours, 15% at five hours, and 35% at 24 hours. 


Comment: This patient was treated with radioactive iodine and within 
two months was better clinically. He remained euthyroid, but one year after 
therapy the I’*' uptake was still elevated. During this time he was con- 
sidered for further surgical treatment, not only because of suspected con- 
tinued toxicity on the basis of the laboratory findings, but also because of 
nodularity of the gland. In view of the lack of symptoms, however, further 
treatment was delayed, and 21 months after therapy the patient was well 


clinically as well as by laboratory tests. 


Case 2. This 64 year old woman showed signs and symptoms of hyperthyroidism 
early in 1957. She was found to have diffuse thyroid enlargement, with two discrete 
nodules. The estimated weight of the thyroid gland was 35 gm. The fractional I1*! 
uptake was 28% at two hours, 48% at five hours, and 67% at 24 hours. Propyl- 
thiouracil was given, with little beneficial effect. The patient had a history of myo- 
cardial infarction and was reluctant to undergo operation. On April 17, 1957, 3.7 me. 
of I'%! were given. In two months the patient felt much improved. The fractional 
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[151 uptake was 996 at two hours, 9% at five hours, and 149% at 24 hours. Five 
months after treatment the patient was clinically euthyroid, and the 24-hour [?*? 
uptake was 44%. Nine months after treatment she noted a minimal return of 
nervousness and irritability. The I'*! uptake was 19% at two hours, 30% at five 
hours, and 54% at 24 hours. It was believed that the patient’s toxicity was return- 
ing, but no therapy was instituted. She continued to feel well, with only occasional 
mild episodes of nervousness, and on December 16, 1958, 20 months after therapy, 
the I**! uptake was 8% at two hours, 12% at five hours, and 26% at 24 hours. 


Comment: Five months after treatment this patient showed a mild 
return of hyperthyroid symptoms. This, coupled with an elevated ['”’ 
uptake, caused her physicians to consider retreatment. This was not done, 
however, and her I'*' uptake subsequently returned to normal limits. At 
the time of treatment it was thought that a greater dose than usual might be 
necessary because of the nodularity of her goiter, but the dose administered 
proved to be adequate. 


Case 3. Thyrotoxicosis developed in this 40 year old man in 1955. In March, 
1956, a protein-bound icdine determination was 10 pg. per 100 ml. He was treated 
with propylthiouracil, and the protein-bound iodine determination returned to normal 
within two months. Two weeks after cessation of the propylthiouracil, on February 
7, the I’! uptake was 68° at 24 hours. The patient’s thyroid gland was diffusely 
enlarged and was estimated to weigh 50 gm. On March 19 the I'*! uptake was 78 
at 24 hours, and on March 20, 5.0 me. of I'*! were given. On May 10, seven weeks 
after treatment, the 24-hour I'*! uptake was 85%, and on May 11, 5.6 me. of I'*! were 
given and propylthiouracil was resumed. The patient did well while taking propyl- 
thiouracil, but while this medication was gradually being discontinued he became 
toxic again. Six weeks after the second therapeutic dose of I'*!, the I'*! uptake 
was 76% at 24 hours. He was therefore given 5.3 mc. of I'*! but no propylthiouracil. 
Three months after the third treatment the I!“ uptake was 50% at 24 hours, and a 
protein-bound iodine determination was 8.5 pg. per 100 ml. Four months after the 
last dose the I'*! uptake was 29% at two hours, 47% at five hours, and 49% at 24 
hours, but the patient was clinically euthyroid. Retreatment was considered, but 
because of his lack of symptoms it was decided to reévaluate him after several months. 
Nine months after his last dose of I'*' he was feeling well, and the I'*! uptake was 
15% at two hours, 24% at five hours, and 37% at 24 hours. A protein-bound iodine 
determination, however, was 11 pg. per 100 ml. Observation continued, and one 
year after the last dose of I’! a protein-bound iodine determination was 9.6 pg. per 
100 ml., and the I'*! uptake was 16% at two hours, 30% at five hours, and 42% at 
24 hours. Twenty months after the last dose of I'*! the patient was euthyroid, the I’ 
uptake was 10% at two hours, 12% at five hours, and 17% at 24 hours, and a protein- 
bound iodine determination was 6.0 pg. per 100 ml. and 5.2 yg. per 100 ml. on two 


occasions. 


Comment: The patient received three doses of ['*' 


His protein-bound iodine determination remained elevated for at least 14 
months after the last dose of I'** before finally returning to normal. Three 
months after the last dose, because of an increased I'*’ uptake and an elevated 
protein-bound iodine, the patient was considered for a fourth treatment, but, 
since he was asymptomatic, it was decided to observe him further. Twenty 
months after the third treatment all studies were perfectly normal. 
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Case 4. Classic hyperthyroidism developed in this 59 year old man in September, 
1954. His thyroid was found to be diffusely enlarged, weighing approximately 70 
gm. A protein-bound iodine determination was 12.5 pg. per 100 ml., and the 24-hour 
I'3t uptake was 65%. Propylthiouracil. was given, with resulting clinical improve- 
ment and a return to normal of the protein-bound iodine. On February 24, 1955, after 
one week without propylthiouracil, the patient was given 7.0 mc. of I'!. Four days 
later, treatment with Tapazole was instituted and continued for two months. Three 
months after I'*! therapy a protein-bound iodine determination was 5.1 pg. per 100 
ml., and the I'*! uptake was 51% at 24 hours. No further treatment was given, and 
nine months after therapy the 24-hour uptake was 65%. The protein-bound iodine 
determination on several occasions remained normal, and the patient was clinically 
euthyroid. He was observed periodically, and 20 months after treatment the 24- 
hour I'*! uptake was 46%, and he was asymptomatic. 


Comment: Three months after treatment the patient was asymptomatic 
and the protein-bound iodine determination was normal. At nine months 
post-therapy the I'’' uptake was still abnormally high, and it was not until 
later that the I'*’ uptake returned to within normal limits. 


Case 5. The patient was a 49 year old man in whom thyrotoxicosis developed 
early in 1956. He was also found at that time to have chronic glomerulonephritis, 
as manifested by persistent albuminuria, microscopic hematuria, pyuria, and a fixed 
low urine specific gravity. On July 9, 1956, a protein-bound iodine determination 
was 15.5 pg. per 100 ml., and the I’! uptake was 870% at two hours. The patient's 
thyroid gland was diffusely enlarged and was estimated to weigh 40 gm. On Sep- 
tember 5, 3.1 mc. of I'*! were given. Seven weeks later the protein-bound iodine 
determination was still 16.8 wg. per 100 ml. Three months after therapy the patient 
was clinically euthyroid, but the I'*! uptake was 23% at two hours, 41% at 5 hours, 
and 78% at 24 hours. Five months after therapy the patient was asymptomatic, but 
the I'#! uptake was 17% at two hours, 39% at five hours, and 69% at 24 hours. Nine 
months after the therapeutic dose of I'*! the protein-bound iodine determination was 
5.4 pg. per 100 ml., and the I'*! uptake was 11% at two hours, 24% at five hours, and 
55% at 24 hours. Fourteen months after treatment the patient was asymptomatic, and 
the I'*! uptake was 17% at two hours, 32% at five hours, and 62% at 24 hours. 


Comment: This patient had classic hyperthyroidism and chronic glo- 
merulonephritis. Although he became asymptomatic, and his protein-bound 
iodine determination returned to normal 14 months after therapy, his 24- 
hour I*** uptake was still above the normal value. The uptake at two-hours 
and five-hours, however, was within normal limits. Perhaps the persistently 
elevated 24 hour I’*' uptake was related to the diminished renal excretion 
of I’? which was secondary to his chronic glomerulonephritis. 


B. Large Total Dose with Resulting Euthyroidism. 


Case 6. This 35 year old woman underwent subtotal thyroidectomy for hyper- 
thyroidism at the age of 16. She remained well until 1952, when she again showed 
signs and symptoms of hyperthyroidism. Her thyroid was diffusely enlarged, with 
an estimated weight of 100 gm. The I**! uptake was 73% at 24 hours. On March 
12, 1954, she received 6.4 me. of I'*!, but she continued to show evidence of toxicity. 
Two months later the 24-hour I'*! uptake was 56%, and three months after treatment, 
on June 17, 6.6 mc. of I'*! were given. The patient continued to be symptomatic, 
however, and six weeks later the I'*' uptake was 49% in 24 hours. On August 3 she 
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was given 7.8 mc. of I'*', Six weeks later she was asymptomatic, but on November 
1, three months after the last dose of radioactive iodine, protein-bound iodine deter- 
mination was 9 vg. per 100 ml., and the 24-hour I'*! uptake was 63%. On November 
4 a fourth dose of 9.8 me. of I'*! was administered. The patient continued to be 
asymptomatic, and two months after this last dose the 24-hour I'*? uptake was 40%, 
and a protein-bound iodine determination was 4.4 pg. per 100 ml. She was seen eight 
months after the last therapeutic dose of I?*!, at which time she was euthyroid, and a 
protein-bound iodine determination was 5.7 pg. per 100 ml. 


Comment: This patient had multiple doses of [*’, totaling 30.6 mc., with 
a perfectly satisfactory result. The large total dose of I’*' needed in this 
patient might reflect a very fast effective half-time, very unequal distribu- 
tion of I’*' in a postoperative, diffusely enlarged gland, or a gland unusually 
resistant to radioactive iodine. 


C. Large Total Dose with Patient Remaining Hyperthyroid. 
4 


Case 7. In April, 1956, signs and symptoms of classic hyperthyroidism with 
marked exophthalmos developed in this 42 year old woman. Her thyroid was dif- 
fusely enlarged, with an estimated weight of 50 gm., and a protein-bound iodine 
determination was 15.1 pg. per 100 ml. The I'*! uptake was 60% at two hours and 
42% at 24 hours. Treatment with propylthiouracil was begun, with good response, 
but on May 15 the I'*! uptake was 60% at two hours and 55% at six hours. On May 
15, 4.9 me. of I'*! were given, and four days later a course of propylthiouracil was 
again started and was continued for one month. As soon as the propylthiouracil 
was discontinued, toxicity returned, and two months after the first dose of radioactive 
icdine the I'*! uptake was 60% at two hours, 67% at five hours, and 38% at 24 
hours. <A protein-bound iodine determination was 12.3 pg. per 100 ml. The patient 
again responded to propylthiouracil, but three months after administration of her 
radioactive iodine the I'*! uptake was 70% at two hours, 73% at five hours, and 33% 
at 24 hours. On August 22 she was given 7.0 mc. of I'*!. The effective half-time 
of this dose was found to be two days. She continued to show signs of toxicity. On 
September 17, about one month after the second dose, 7.0 mc. of I'*! were given. 
She was again given propylthiouracil, but she continued to be toxic. Four months 
after the third treatment the I'*! uptake was 79% at two hours, 75% at five hours, 
40% at 24 hours, and 22% at 48 hours. The fourth dose of I'*! was administered, 
this time 20.2 me. of I'*'. The effective half-time of this dose was found to be 5.2 
days, and seven months after this dose the I'** uptake was 50% at two hours, 67% at 
five hours, and 58% at 24 hours. The patient continued to show clinical evidence of 
hyperthyroidism, but she was lost to further follow-up. 


Comment: This patient had 39 me. of I'*' without achieving the euthyroid 
state. In August, 1956, the effective half-time was extremely short—that 
is, in two days only 50% of the dose administered remained. This rapid 
turnover, as further evidenced by the high early I’*' uptake and the lower 
24-hour value, was possibly the cause of her apparent resistance to therapy. 
Even with the dose adjusted for this rapid turnover, however, the patient’s 
toxicity remained uncontrolled. This suggests that the patient had either a 
gland which concentrated the iodine very irregularly (which led to unequal 
radiation of the thyroid tissue), or a gland which was relatively resistant to 
the radioactive iodine. 
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D. Large Total Dose with Eventual Hypothyroidism. 


Case 8. Hyperthyroidism developed in this 37 year old man in 1949, He was 
treated with propylthiouracil for four months, with improvement. In December, 
1952, his signs and symptoms reappeared, and treatment with propylthiouracil was 
again started, with good response. On June 1, 1953, a protein-bound iodine deter- 
mination was 8.5 pg. per 100 ml., and the 24-hour I'* uptake was 62%. His thyroid 
gland was diffusely enlarged, with an estimated weight of 60 gm. On June 8 the 
patient received 5.1 me. of I?*4, Treatment with propylthiouracil was again instituted, 
and was continued for one month. Five months after therapy, toxicity persisted, and 
the I'*! uptake was 99% at 24 hours. On October 1, 4.6 mc. of I'*! were given. 
Three months later the patient was still mildly toxic, and the 24-hour I'*! uptake was 
59%. On January 20, 1954, 9.9 mc. of I'*! were given. Propylthiouracil treatment 
was again started, and was continued for two months. Two months after the third 
dose of I'*! a protein-bound iodine determination was 7.5 ug. per 100 ml., and the ['*? 
uptake was 21% at 24 hours. The patient, however, still had signs and symptoms of 
thyrotoxicosis, and on March 25 he was given 18.5 mc. of I'*4. | Two months later 
he was clinically improved, but three months after the last radioactive iodine the I'*! 
uptake was again 63% at 24 hours. Ten months after the last treatment a protein- 
bound iodine determination was 14.5, and the I'*! uptake was 536 in 24 hours. On 
February 25, 1955, therefore, the patient received 21.9 mc. of I'*!. Two months later 
the I! uptake was 1% in 24 hours, and the protein-bound iodine determination was 
5.6 pg. per 100 ml. Six months after therapy the protein-bound iodine determination 
was 5.6 pg. per 100 ml., and the I'*! uptake was 30@ at 24 hours. Seven months after 
therapy, on September 22, the protein-bound iodine determination was 3.5 mg. per 
100 ml., and there was clinical evidence of hypothyroidism. Treatment with thyroid 
extract was begun, with marked clinical improvement. 

Comment: This patient was given multiple large doses of I'’, totaling 
60 me., to control hyperthyroidism. Two months after the third dose of 
I‘ his I'** uptake and protein-bound iodine determination were within nor- 
mal limits, but he continued to show clinical and laboratory evidence of 
thyrotoxicosis, and he was treated again. Subsequent to this treatment, 
having received 38 mc., he required even more [**’, until his symptoms were 
finally controlled. Hypothyroidism developed after the last dose of radio- 
active iodine. 


E. Abnormally Low Laboratory Values after Therapy, with Eventual 
Return to Normal. 


Case 9. Hyperthyroidism developed in this 30 year old man in July, 1950. His 
condition was controlled with prepylthiouracil, and on September 7 a subtotal thyroid- 
ectomy was performed. Following this he did well until the summer of 1951, when 
he noted swelling in the region of the left lobe of the thyroid gland. Signs and 
symptoms of hyperthyroidism recurred in March, 1953. On October 2, 1953, the 
I'S! uptake was 63% at four hours and 87% at 24 hours. The estimated weight of 
the thyroid gland was 20 gm., and there were no nodules. On October 15, 2.2 me. of 
[1 were given. In one month clinical improvement was noted. Three months after 
therapy the I'*! uptake was 7% at two hours, 8% at five hours, and 9% at 24 hours. 
By eight months post-therapy the patient was asymptomatic, and the 24-hour [)*! 
uptake was 33%. Two years after the radioactive iodine the protein-bound iodine 
determination was 6.3 yg. per 100 ml., and the I'*! uptake was 24% at 24 hours. The 
patient was asymptomatic. 
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Comment: This patient had recurrent hyperthyroidism three years after 
subtotal thyroidectomy. Three months following the therapeutic I'*' he 
had an I**' uptake in the hypothyroid range, but was asymptomatic. Six 
months after treatment his laboratory tests were within limits of normal and 
he was still asymptomatic. 


Case 10. Thyrotoxicosis developed in this 49 year old woman in 1954. In 
March, 1955, a physical examination revealed a small nodular goiter. The I'*! uptake 
was 62% at 24 hours, and a protein-bound iodine determination was 11.3 pg. per 100 
ml. On March 31, 6.8 me. of I'*! were given. In one month the patient was much 
improved. Two and one-half months after therapy the I'* uptake was 5% at 24 
hours, and a protein-bound iodine determination was 3.1 pg. per 100 ml., but the 
patient was asymptomatic. She continued to be clinically euthyroid, and 13 months 
after the therapeutic radioactive iodine the 24-hour I**! uptake was 24%. 


Comment: This is another case of a patient who, two and one-half months 
after therapy, had both an I'* uptake and a protein-bound iodine determina- 
tion in the hypothyroid range. She remained asymptomatic, however, and 
upon reévaluation the following year was found to be perfectly normal both 
clinically and by laboratory tests. 

F. Temporary Hypothyroid Swing, Both Clinically and by Laboratory 
Tests. 

Case 11. Hyperthyroidism developed in this 36 year old man in October, 1957. 
His thyroid gland was considered to be normal in size. A protein-bound iodine de- 
termination was 10.1 yg. per 100 ml., and the I'*! uptake was 43% at six hours and 
64% at 24 hours. The protein-bound iodine conversion ratio was 81.5% at 48 hours. 
On December 19, 1958, the patient was treated with 6.5 mc. of I**!, and two days later 
treatment with propylthiouracil was begun. He quickly became euthyroid, and two 
months after treatment the I**! uptake was 32% at six hours, 47% at 24 hours, and 
64% at 48 hours. Propylthiouracil therapy was not started again after this I'* 
uptake, and a protein-bound iodine conversion ratio was 79% at 48 hours. Four 
months after the therapeutic administration of radioactive iodine the I**' uptake was 
5% at 24 hours, and a protein-bound iodine conversion ratio was 9.3% at 48 hours. 
The protein-bound iodine determination was 2.6 yg. per 100 ml. The patient had 
signs and symptoms of hypothyroidism, and he was given thyroid extract. He be- 
came euthyroid, and in one month the thyroid extract was discontinued. He re- 
mained well, and seven months after the radioactive iodine had been given the 
protein-bound iodine determination was 5.3 pg. per 100 ml. One year after therapy 
he was asymptomatic. A protein-bound iodine determination was 5.8 yg. per 100 ml., 
and the I'*! uptake was 10% at two hours, 14% at five hours, and 26% at 24 hours. 


Comment: This case illustrates a hypothyroid swing, both clinically and 
by laboratory tests, four months after treatment, with a subsequent return to 
normal. 


Case 12. In 1953 thyrotoxicosis developed in this 48 year old woman. She was 
given a trial of propylthiouracil for six months, with only partial relief. In Novem- 
ber, 1953, the I**! uptake was 75% at 24 hours. The thyroid gland was not enlarged. 
On November 25 the patient received 4.4 mc. of I'*', and in one month she reported 
improvement. Three months after treatment she was again slightly toxic, and the 
I'31 uptake was 59% at 24 hours. On March 4, 1954, 5.2 mc. of I'*! were given. 
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The patient continued to have difficulty, and three months after the second dose of 
radioactive iodine the I**! uptake was 31% at two hours and 52% at 24 hours. On 
June 17, 6.6 mc. of I'*! were given. Following this there was gradual improvement 
clinically. Five months after the last treatment the patient was euthyroid, and the 
1151 uptake was 26% at 24 hours. A protein-bound iodine determination was 3.5 pg. 
per 100 ml. Seven months after treatment the I'*! uptake was 29% at 24 hours. By 
10 months after treatment, in April, 1955, the patient had signs and symptoms of 
hypothyroidism, and a protein-bound iodine determination was 2.2 pg. per 100 ml. 
A course of thyroid extract was started. By 14 months after treatment, after the 
thyroid extract had been discontinued for one month, a protein-bound iodine deter- 
mination was 3.2 pg. per 100 ml., and the I'*! uptake was 21% at 24 hours. In 
October, 1955, thyroid extract was discontinued, and in January, 1956, 19 months 
after treatment, the patient was euthyroid, and a protein-bound iodine determination 
was 4.7 pg. per 100 ml. Thirty-one months after the last therapeutic radioactive 
iodine, in December, 1956, the patient was euthyroid, a protein-bound iodine deter- 
mination was 5.2 wg. per 100 ml., and the I’*! uptake was 24% at 24 hours. 


Comment: This patient was treated on three occasions with a total of 
16.2 me. of I'*'. Symptoms slowly developed, and finally there was labora- 
tory evidence of hypothyroidism 10 months after the last dose, and thyroid 
extract was required. This was discontinued after six months, and the 
patient became and remained euthyroid 19 months after the last therapeutic 
radioactive iodine. 


G. Hypothyroidism after a Small Dose of I’. 


Case 13. Thyrotoxicosis developed in this 31 year old man in 1956. The 
thyroid gland was slightly enlarged. A protein-bound iodine determination was 11.3 
pg. per 100 ml., and the I**! uptake was 59% at 24 hours. The patient was treated 
with propylthiouracil, and on November 5, 1956, received 4.5 me. of I'*'. He sub- 
sequently improved, and two months after treatment he was reévaluated. The I'*! 
uptake was 1% at 24 hours, but the patient was asymptomatic. Five months after 
therapy he had signs and symptoms of hypothyroidism, a protein-bound iodine deter- 
mination was 2.8 pg. per 100 ml., and the I'*! uptake was 5% at 24 hours. He was 
given thyroid extract, with marked improvement. Eight months after therapy the 
[131 uptake was 4% at three hours, 4% at five hours, and 5% at 24 hours. The 
patient has not been seen at this clinic since that time. 


Comment: Clinical and laboratory myxedema developed in this patient 
after a small dose of I**’. Since this patient has been lost to follow-up, it is 
not known if the hypothyroidism was permanent. 


Case 14. This patient, a 60 year old woman, was first diagnosed as having hyper- 
thyroidism in 1942. In 1950, signs and symptoms of thyrotoxicosis again occurred, 
and the thyroid gland was diffusely enlarged, with an estimated weight of 40 gm. 
The I'*! uptake was 96% at 24 hours. On June 30, 1952, the patient received 3.5 mc. 
of I'%1,_ Two months later she was symptomatically improved, and four months after 
therapy the I'*! uptake was 16% at 24 hours. In March, 1953, she was euthyroid, and 
the I!#1 uptake was 33% at 24 hours. Evaluation in March, 1954, revealed no change 
in her clinical picture, and the I'*! uptake was 18% at 24 hours. In April, 1955, she 
was still euthyroid, but the protein-bound iodine determination was 2.9 pg. per 100 
ml., and the I'* uptake was 13% at 24 hours. Clinical myxedema developed over 
the next year, and in March, 1956, the I**! uptake was 7% at 24 hours. Thyroid 
extract was administered daily. 
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Comment: On a small dose of I'', hypothyroidism developed in this pa- 
tient fully three years after therapy. 


DISCUSSION 


We have presented a spectrum of responses to radioactive iodine therapy 
in hyperthyroid patients. 

In the great majority of cases a dose of radioactive iodine, calculated as 
100 pe./gm. of weight of the thyroid gland, will produce the desired result 
of euthyroidism within a period of three months.\**** The actual cal- 
culation of the dose in an individual patient is made on the basis of the fol- 
lowing formula, proposed by Quimby et al., or a variation thereof: * 

Total REP (equivalent roentgens) delivered to thyroid gland = dose in 


, EHL 160 


pe. X uptake % : 
PHL ** weight of gland in grams 


REP is the dosage delivered from beta and gamma rays. 

Uptake % is in terms of the percentage of the tracer dose of I’*? which 
remains in the gland 24 hours after administration. 

KHL (in days): Effective half-life refers to the time it takes for the 
activity over the thyroid gland to diminish to 50% of its original 
value. This value is a function of both the physical half-life and the 
biologic half-life. 

PHL is the physical half-life of I'*', which is 8.0 days. 

The factor 160 is the calculated radiation in equivalent roentgens when 
1 pe. of I’*' remains in 1 gm. of tissue for total decay. 

The weight of thyroid gland is measured in grams and is evaluated by 
palpation. 


With the dose thus calculated, we attempt to deliver 7,000 to 10,000 
REP to the thyroid gland.*** There are assumptions in this formula 
which are known to be inaccurate. One must therefore keep in mind the 
following factors which can alter the expected final outcome : 


1. There is no way of determining accurately the actual size and weight 
of the thyroid gland, Estimates by palpation by competent practitioners 
have been as much 48.40% incorrect—both too high and too low.’* 

2. This formula assumes equal distribution of the radioactive iodine 
throughout the functioning cellular elements of the gland. We know from 
radioautographic studies that this is seldom true.**'"'’* The iodine is 
usually unequally distributed in the thyroid gland, the greatest concentra- 
tion being in the colloid areas, where the thyroglobulin is stored. There- 
fore, one can assume that the gland is unequally radiated. This difficulty is 
especially apparent in toxic nodular goiters, in which a much larger amount 


of radioactive iodine is necessary to produce euthyroidism.” *'** 
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3. The amount of radioactive iodine in the thyroid gland at any one 
time depends upon the balance between the uptake of I’*' by the gland and 
its secretion from the gland. An attempt is made in the formula to account 
for this biologic turnover of the iodine. The time it takes for one-half of 
the dose to disappear from the thyroid gland varies from patient to patient, 
and must be calculated for each patient. In some patients the uptake and 
secretion of the radioactive iodine are so rapid that this iodine is quickly lost 
from the gland, and this reduces the total radiation to the gland. Thus, 
larger amounts of radioactive iodine are needed to achieve the desired 
result. Furthermore, if thiouracil derivatives are used and the recirculation 
of the iodine through the gland is cut down,’*"’ larger amounts of radio- 
active iodine must be given. It has been our impression that if thiouracil 
derivatives are instituted too soon, the incidence of retreatment becomes 
much greater. 

4. It is probable that sensitivity of thyroid tissue to the action of radio- 
active iodine varies.” *** Thus, there are patients in whom a small dose 
of radioactive iodine is sufficient to produce a euthyroid state. In others, 
with a gland apparently the same size, the same effective half-time and degree 
of toxicity, the same small dose eventually results in hypothyroidism. In 
still others, apparently similar in all respects, the same small dose may have 
little or no effect. 


Clinical benefit is usually seen within one month following therapy. 
Until this effect is achieved, most patients can be maintained in relative 
comfort with ataraxics and sedation. If it is at all possible, the thiouracil 
derivatives and stable iodine are avoided for at least three weeks to one 
month, because these substances interfere with recirculation of radioactive 
iodine through the gland. Van Middlesworth has shown that about one- 
half of the I’** secreted in the thyroid hormone each day is recirculated 
through the gland.’° The majority of radiation delivered to the thyroid 
gland over a long period of time is due to recirculation of this I’*' after 
peripheral degradation of the thyroid hormone containing ['”’. 

As shown in cases 1 through 5, the various laboratory tests of thyroid 
function, such as the determination of protein-bound iodine and I'** uptake, 
can remain abnormally elevated for many months after treatment and then 
return to normal. The significant point in each of these cases was that, 
clinically, the patient showed improvement, and therefore further definitive 
therapy was withheld. Had repeated doses of radioactive iodine been given 


to these patients, it is quite possible that many would have become hypo- 


thyroid. It is therefore most important in reévaluating the patient to use all 
available information. Success or failure of the therapy is more reliably 
reflected in the patient’s clinical state than in the results of his laboratory 
work. 
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On the other hand, one fact occasionally overlooked is that for several 
months after radioactive iodine therapy, the I*** uptake and even the 
protein-bound iodine determination can be in the hypothyroid range before 
returning to normal limits.*.'* We have illustrated, in cases 11 and 12, 
patients who became hypothyroid both clinically and by laboratory tests. 
They remained so for a considerable time, then slowly returned to a 
euthyroid state. Therefore, it is wise to follow those patients who have 
become hypothyroid after I*** or operation, and periodically to give them a 
trial without their thyroid medication in an effort to determine whether 
they have returned to a euthyroid state. 

Finally, another group of interesting patients, as shown in case 14, are 
those who, after radioactive iodine or subtotal thyroidectomy, are made 
euthyroid, only to develop hypothyroidism gradually at some later date. 
This period of euthyroidism may last for several years.** The recognition 
of such patients is of paramount importance. 


SUMMARY AND CONCLUSIONS 


1. A spectrum of responses to radioactive iodine (1***) therapy in hyper- 
thyroidism has been presented. 

2. A discussion of factors which can influence the effect of therapeutic 
radioactive iodine has been given in an effort to explain this variation in 
response. 

3. The difficulties encountered in evaluating patients who have been 
treated with radioactive iodine have been discussed. The danger of relying 
solely on the determination of the I’** uptake and protein-bound iodine 
when considering these patients for retreatment has been emphasized. In 
this regard, the clinical state of the patient is the physician's best guide. 


SUMMARIO IN INTERLINGUA 


Jodo radioactive (1'31) ha essite acceptate juxta thyroidectomia subtotal como 
un definitive modo therapeutic in hyperthyroidismo. Un del problemas in le uso 
therapeutic de [*** es illo del calculation de dosages. Le incidentia de hypothyroidismo 
posttractamental es essentialmente identic pro thyroidectomia subtotal e iodo radio 
active (inter 8 e 20%). In le effortio de reducer le incidentia de hypertherapia nos 
ha utilisate le plus micre dose de I'*4 que nos considera como capace de render le 
patiente euthyroide. Isto es calculate como 100 uc per gramma de peso estimate del 
glandula thyroide. Le patiente es re-evalutate periodicamente, e si le toxicitate 
persiste, un retractamento con similemente calculate doses es applicate. 

Le responsa a iodo radioactive varia ab un patiente al altere, e isto rende plus 
complexe le decision de quando e como le patiente individual pote esser retractate 
Es presentate le reportos de 14 casos pro illustrar le variation in le responsa al 
administration therapeutic de iodo radioactive. Iste casos demonstra le sequente 
punctos : 

1. Le varie studios laboratorial del function thyroide, per exemplo le determina 
tion del iodo ligate a proteina e illo del acceptation de I**!, pote monstrar anormal- 
mente elevate valores durante multe menses post le tractamento pro retornar alora a 
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nivellos normal. In tal casos le patientes manifesta un melioration clinic, e omme 
definitive therapia additional pote esser abandonate. 

2. Durante plure menses post le therapia a iodo radioactive, le valores pro le 
acceptation de I'*! e pro le iodo ligate a proteina pote remaner anormalmente basse 
ante que illos retorna a limites normal. I] etiam occurre que le patientes passa per 
periodos transiente de hypothyroidismo clinic ante que illes retorna lentemente al 
stato euthyroide. 

3. Il occurre a vices que un patiente, habente essite tractate per I! 0 thyro- 
idectomia subtotal, progrede lente- e gradualmente verso le stato euthyroide e 
disveloppa hypothyroidismo multo plus tarde. Isto pote occurrer plure annos post 
le tractamento. 

4. Occasionalmente un patiente disveloppa hypothyroidismo persistente post un 
micrissime dose de I?%1, 

Es discutite le factores que pote alterar le resultato final post le administration de 
un dose particular de iodo radioactive. Illos es: 

1. Le estimation del peso real del glandula thyroide non es accurate. 

2. Le distribution uniforme del iodo radioactive in omne le functionante ele- 
mentos cellular del glandula thyroide es supponite sed non vermente effectuate. 

3. Le quantitate de I'*1 in le glandula thyroide a un tempore particular depende 
del balancia inter le acceptation de I*%! per le glandula e su secretion per illo. 

4. Il es probabile que le sensibilitate del tissus thyroide al action de iodo radio- 
active varia in grado de intensitate. 

Un beneficio clinic deveni usualmente manifeste un mense post le therapia. Usque 
iste effecto superveni, le majoritate del patientes pote esser mantenite in conforto 
relative per medio de ataraxicos e agentes de sedation. In tanto que possibile, 
derivatos de thiouracil e iodo stabile debe esser evitate durante al minus tres 
septimanas proque iste substantias obstrue le recirculation de iodo radioactive in le 
glandula. 
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RECENT DEVELOPMENTS IN ANTIBIOTIC 
THERAPY * 


By Loweit A. Rantz, M.D., F.A.C.P., Palo Alto, California 


THE most interesting developments in the field of antimicrobial therapy 
have centered about the introduction of a number of new agents. Some of 
these are modifications of, or are closely related to, drugs already in use, 
whereas others are completely new. 

Sulfonamides: Two sulfonamide drugs, sulfamethoxypyridazine (Kynex )* 
and sulfadimethoxine (Madribon),”* have recently received wide clinical 
trial. Both have similar properties in that they are absorbed rapidly and 
well from the gastrointestinal tract and excreted slowly by the kidney. 
Treatment is thus possible with a single daily dose of 0.5 to 1.0 gm., and 
renal complications due to a high concentration in the urine with crystal 
formation should be eliminated. 

A regimen has been described * for the prevention of streptococcal in- 
fection in rheumatic subjects by a single weekly administration of sulfa- 
methoxypyridazine, and a similar program for individuals with recurring 
urinary tract infections should be possible. 

Definite advantages are presented by the low and infrequent dosage 


permissible with these new agents. It should be borne in mind that bacteria 
are unable to distinguish between the various sulfonamides, and cross- 
resistance in this group of drugs is complete. The newer ones cannot be 
expected to be effective in instances where the older have failed or would be 


expected to. 

Allergic sensitization to the several sulfonamides is also related to chemi- 
cal configuration common to all. The newer drugs not only induce sen- 
sitization when administered to susceptible individuals, but may also be 
expected to cause reactions in those who have received drugs of this group 
before. The delayed excretion might lead to unusually persistent mani- 
festations of toxicity. 

Tetracyclines: Various adjuvants have been mixed with tetracycline 
drugs for the purpose of improving their absorption. ‘The earlier studies 
compared these preparations with tetracycline dispensed in capsules con- 
taining calcium and magnesium, metals now known to interfere with the 
absorption of these antibiotics. When pure tetracyclines were used as the 

* Received for publication May 16, 1959. 
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reference material, the advantages in favor of mixtures containing phosphate, 
citric acid and glucosamine were minimized and were not of clinical sig- 
nificance. No one of the latter was superior to the others.” ° 

Recently a new member of the group, dimethylchlortetracycline, has been 
under investigation.’ It appears to be excreted more slowly than is tetra- 
cycline, and also to be more resistant to degradation by acid and alkali. 
Blood levels after repeated administration were substantially higher with 
this new preparation. Further study may demonstrate that it is definitely 
superior to the older agents. 

It is not likely that the effects on the bacterial flora of the body cavities, 
so common with the tetracyclines, will be less with this one. The hazards 
of superinfection should be as great following its administration as with 
the previously used members of this group of antimicrobials. 

Erythromycin Group: Two antibiotics, oleandomycin and spiramycin, 
are closely related to erythromycin. The former, which has had consid- 
erable clinical trial, is about one fifth as active on a weight basis as is ery- 
thromycin.” Chemical modification with the creation of triacetyloleando- 
mycin led to a superior product which compared favorably with erythro- 
mycin on the basis of serum concentration obtained under experimental 
conditions.* Recently the latter drug has also been altered to produce 
monopropionylerythromycin which produces, in comparable dosage, blood 
antibacterial levels two- to fourfold greater than the new oleandomycin com- 
pound.’° 

There is no convincing clinical evidence that triacetyloleandomycin is 
superior to erythromycin, and cross-resistance between the two drugs is 
virtually complete. There seems to be little reason for substituting it for 
the well established and effective erythromycin to be given as the propionate 
ester unless detailed laboratory study of the etiologic agent reveals it to be 
significantly more sensitive to the action of oleandomycin. This will be a 
rare occurrence. 

Novobiocin: Novobiocin is an antibiotic capable of inhibiting the growth 
of most gram-positive bacteria in low concentration in vitro. It is quite dif- 
ferent from all previously developed antimicrobial agents, and does not 
exhibit cross-resistance with any. Many reports attest to the efficacy of 
novobiocin in the treatment of infection by the various gram-positive cocci. 
Unfortunately, toxic reactions, with skin rash, fever and other related mani- 
festations, have been extremely common. An additional disadvantage arises 
from the fact that bacteria develop resistance to novobiocin both in vitro 
and in vivo with great ease.® 

The principal—and perhaps the only—appropriate role of novobiocin 
is in the management of antibiotic-resistant staphylococcal infections, where 
it should always be employed in combination with another potentially effec- 
tive drug. Its use may also be considered in patients with pneumococcus or 
group A hemolytic streptococcus infection who are known or believed to be 
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allergically sensitized to penicillin, although the available evidence indicates 
that erythromycin is a superior choice under these circumstances. 

Neomycin and Kanamycin: Neomycin is a bactericidal chemotherapeutic 
agent with a very broad antibacterial spectrum. It is potentially of great 
value in the systemic therapy of gram-negative bacillary and staphylococcal 
infections, but serious eighth nerve and renal toxicity has discouraged its 
use except in carefully selected cases where other drugs have proved in- 
effective. It is widely employed locally in the treatment of ocular and 
dermatologic conditions, and to sterilize the bowel preoperatively.”* 


'@Neomycin > 
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Fic. 1. Minimal inhibitory concentrations in broth of neomycin and kanamycin 
for S. aureus and E. coli. 


Great interest was aroused by the announcement of kanamycin. This 
agent is closely related to neomycin in that antibacterial cross-resistance be- 
tween the two compounds is complete,’* but earlier observations suggested 
that kanamycin was much less toxic and unlikely to cause deafness ** when 
administered in low dosage for moderate lengths of time. 

Subsequent investigation has regularly revealed that, on a weight basis, 
kanamycin is only one-fourth to one-half as potent as neomycin in the in- 
hibition of the growth of bacteria.’* Data obtained in this laboratory 


demonstrating this differential for Staphylococcus aureus and Escherichia 
It is more than likely that the apparent lower 


coli are presented in figure 1. 
Information is not available com- 


toxicity is related to this discrepancy. 
paring the incidence of deafness or renal injury after administration of the 


two drugs in amounts sufficient to produce equivalent antibacterial effects. 
Neomycin may be safely administered in doses of 0.25 to 0.5 gm. per day for 
considerable periods of time. This may well be comparable to the recom- 
mended 1.0 to 2.0 gm. per day dosage of kanamycin. 

The latter drug is not free of ototoxicity.**** Enough examples of the 
sudden appearance of total deafness and of deterioration of the audiogram 
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have been described to demonstrate that great caution must be employed in 
the use of kanamycin in the dosage range described above. The greatest 
hazard lies in the treatment of patients with renal insufficiency, and in the 
elderly and others with preexisting nerve deafness. 

The principal role of both neomycin and kanamycin is in the management 
of serious gram-negative bacillary infections unresponsive to other anti- 
microbials. Neither should be used in the treatment of localized staphy- 
lococcus infection. They have a place in the management of pneumonia 
and disseminated infection caused by these organisms. Usually a safer 
combination of other drugs can be selected on the basis of experience and 
proper laboratory study of the organism.*® 

Vancomycin and Ristocetin: Two new antimicrobial agents, vancomycin 
and ristocetin, were discovered at about the same time and have similar 
properties, although apparently unrelated insofar as antimicrobial cross- 
reactions are concerned. Both have a molecular weight in the range of 3,000 
to 4,000, are active only against gram-positive bacteria, and must be admin- 
istered intravenously. Vancomycin is two to four times as potent as risto- 
cetin in vitro, and is more actively bactericidal. Neither is related in any 
way to previously established antimicrobials, and they do not exhibit cross- 
resistance with any of them. 

Successful results with both drugs have been reported in the treatment 
of severe antibiotic-resistant staphylococcal infections.‘ Their use will 
be limited almost exclusively to these infections at present. 

Clinical observations are as yet quite inadequate to define the place of 
these drugs in the treatment of infections by these organisms. The best 
results with both have been observed in the management of pneumonia.*° 
Whether either will regularly eradicate organisms from protected internal 
foci, such as those present in bacterial endocarditis, has not been determined. 

Ristocetin in dosage greater than 25 mg. per kilogram is likely to cause 
severe leukopenia. One report describes the failure of this agent to elimi- 
inate bacteremia in severely ill patients, an observation which may indicate 
a defect in its mode of action which will limit its therapeutic value.** 

Vancomycin has been effective in a considerable number of patients with 
such severe illnesses, and serious toxicity has not been evident. It would 
seem that this drug should be administered intravenously in a dose of about 
2.0 gm. per day in most patients with serious staphylococcal disease who 
have failed to respond to carefully selected combinations of the older agents 
that have been given in adequate amount and by the appropriate route. 
Whether vancomycin will act in concert with any of these, permitting the 
development of therapeutically effective synergistic antibiotic combinations, 
is not yet known. 

SUMMARY 


Two sulfonamides, a tetracycline, a member of the erythromycin group 
and an agent related to neomycin have recently been introduced. None has 
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presented a significant advance over previously available related drugs, al- 
though each may establish itself in therapy of infectious disease. 

Three antibiotics—vancomycin and ristocetin, which have many features 
in common, and novobiocin—are distinctly different from all of the agents 
previously available, and are of potential value in the management of anti- 
biotic-resistant staphylococcal infection. Each has limitations, so it is 
apparent that the ideal chemotherapeutic agent for infection caused by these 
organisms is not yet at hand. 


SUMMARIO IN INTERLINGUA 


Es presentate un breve revista de disveloppamentos recente in le therapia anti- 
microbial. Duo nove sulfonamidos de action prolongate ha essite introducite. Illos 
es sulfamethoxypyridazina e sulfadimethyoxina. Illos es tanto apte como omme le 
varie altere membros de iste gruppo de causar reactiones de hypersensibilitate, e 
therapeuticamente illos non es plus efficace. Lor sol avantage es que illos pote 
esser administrate in minus alte doses diurne. 

Varie adjuvantes immiscite con tetracyclinas non ha augmentate significative- 
mente le absorption de iste drogas secundo studios de comparation con le agentes in 
stato pur. Studios del absorption de triacetyloleandomycina e propionylerythromycina 
indica que le secunde es un producto superior e deberea esser usate generalmente 
quando un membro de iste gruppo es requirite. 

Kanamycina es strictemente relationate con neomycina, sed illo es multo minus 
potente in pesos equal. Il es probabile que iste facto es al base de su reportatemente 
plus basse grados de toxicitate. Ototoxicitate es un hasardo importante quando 
kanamycina es administrate, e iste droga debe esser usate con circumspection. 

Vancomycina e ristocetina es duo nove antimicrobiales de grande dimensiones 
molecular que es active solmente contra coccos del gruppo positive al Gram. Illos 
ha lor rolo principal in le tractamento de antibiotico-resistente infectiones staphylo- 
coccal. Le datos currentemente disponibile pare indicar que vancomycina es le agente 
superior inter le duo. 
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STUDIES IN ATHEROSCLEROSIS. III. AN EPI- 
DEMIOLOGIC STUDY OF ATHEROSCLERO- 
SIS IN TRAPPIST AND BENEDICTINE 
MONKS: A PRELIMINARY REPORT * + 


By J. Gorpon Barrow, M.D., F.A.C.P., B. QUINLAN, M.D., 
GERALD R. Cooper, M.D., VircintA S. WHITNER, M.S., and 
Mary H. R. Gooptor, B.S., Atlanta, Georgia 


Prior to World War II, atherosclerosis was regarded primarily as an 
aging process, rather than as a disease entity. Although chemical analyses 
of atheromata by Windaus in 1910 * revealed their high lipid and cholesterol 
content, and Anitschkow in 1913 demonstrated that atheromatosis could 
be induced in laboratory animals by feeding them a high cholesterol diet, 
comparatively little research was directed toward determining the etiology 
of atherosclerosis. 

During the last decade, however, investigators have become increasingly 
convinced that atherosclerosis is an actual disease process.*** It is now 
being studied from many points of view, but the approach which will concern 
us is the epidemiologic one. 

Outstanding authorities in the field of cardiovascular disease have stated 
that the epidemiologic approach to coronary atherosclerosis may prove to be 
a fruitful one.” ** Briefly, epidemiology is the science of studying popula- 
tion groups in terms of a specific disease, with the aim of identifying within 
a population those who are healthy and those who are diseased, and deter- 
mining why some are afflicted by and others are resistant to the disease in 
question. The epidemiologic technic has been employed in the past with 
great success in the field of infectious disease, with much of this work 
being done by public health personnel. It therefore seems appropriate that 
public health departments, with their experience and background in epi- 
demiology, should attempt an adaptation of this method to the field of 
atherosclerosis. 

In the adaptation of the epidemiologic approach to a chronic disease like 
atherosclerosis, certain characteristics of the disease process must be taken 
into consideration. Whereas acute infectious disease is usually recognized 
without difficulty, either by its clinical manifestations or by appropriate 
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laboratory procedures, atherosclerosis usually escapes detection in its early 
stages because of its prolonged subclinical developmental phase. Since 
screening technics for detecting uncomplicated atherosclerosis are not avail- 
able, it is difficult to separate those in a given population who are healthy 
from those who are apparently so, but who actually harbor silent atheromata. 
This characteristic of the disease makes it desirable that an epidemiologic 
study of atherosclerosis be a longitudinal one, i.e., a long-term program in 
which the subjects are observed for a number of years until atherosclerosis 
has had a chance to manifest itself through clinical complications. In ad- 
dition to the difficulty in detecting atherosclerosis clinically, the problem of 
studying this disease is compounded further by the possibility that athero- 
sclerosis, unlike infectious disease, may have multiple causes.* 

Since World War II, many productive epidemiologic studies of athero- 
sclerosis have been conducted. The most widely discussed are those which 
have concluded that diet is in some way related to the development of athero- 
sclerosis. The studies of Keys,’ Miller,*° Brock and Bronte-Stewart ** and 
Malmros,’* working with many different population groups, have shown 
that there appears to be a definite relationship, on a group basis, between the 
fat content of the diet, the serum cholesterol and the development of athero- 
sclerotic complications. Other studies, such as those of Morris ** in England 
and Bidrck ** in Sweden, suggest that physical exercise may play a significant 
role in the etiology of this disease, while the studies of psychic stress and 
emotional tension reported by Friedman and Rosenman,** Russek and 
Zohman ** and Wolf ** would tend to implicate these factors in atherogenesis. 
In addition, clinical observations have revealed an apparent higher incidence 
of atherosclerosis in males as opposed to females,’* a higher incidence in 
certain disease states, i.e., hypertension *® and diabetes,” and an apparent 
hereditary predisposition.” 

Because of the many etiologic factors which have been implicated in 
atherogenesis, it seems desirable that population groups be characterized in 
terms of several different parameters to determine, if possible, the relative 
effect of each on the development of atherosclerosis and its complications. 
Such a multiphasic approach is the goal of the study outlined below. In 
this project, however, the dietary aspect has been emphasized because of the 
obvious public health implications should the dietary theory of atherogenesis 
be substantiated, and because of the availability for study of two population 
groups unique from the dietary standpoint. 


PLAN OF STUDY 


The populations participating in this epidemiologic study are the mem- 
bers of two religious communities, a Trappist and a Benedictine monastery. 
The Trappist community was selected because its members are lacto-ovo- 
vegetarians, and a previous study * had indicated the low fat content of their 
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diet. A Benedictine monastery was selected as a control group because, 
with the exception of their dietary habits, its members most closely resemble 
the Trappists. The Benedictines consume an omnivorous diet ostensibly 
comparable to that of the average American. In addition, the stability of 
the monastic life makes the monks suitable for long-term observation. 

Since diet was the principal parameter to be studied, a pilot investigation 
was conducted for more than a year to determine whether the diet of the two 
monastic communities actually differed and, if so, to what extent. The 
diet record technic utilized in gathering this information has been reported 
in another communication.** The results of this study indicate that the two 
religious communities differ significantly in their dietary habits, especially 
in regard to fat content. On an average, the Trappists derive 26% and the 
Benedictines 45% of their calories from fat. 

Despite their marked dietary differences, the communities are similar in 
many other respects. The members of both are white American males 
living in a cloistered community devoted to the same religious ideals and 
exposed to a similar climate. Representatives of all age groups over 20 
are present in both communities. The groups do differ in certain respects, 
however, in that the Trappists are silent contemplatives, leading a life of 
prayer and manual work and engaging in no activities outside the monastery, 
while the Benedictines, although they lead a life of prayer, have additional 
obligations in the form of teaching and preaching. There are also inter- and 
intragroup variations as regard physical exercise, psychic tension, and the 
use of tobacco and alcohol. 

The specific objectives of this study include: 


1. A determination, on both an individual and a group basis, of the 
relationship between diet and serum components, i.e., serum lipids, serum 
proteins, etc. . 

2. A determination, on both an individual and a group basis, of the 
relationship between diet and the development of atherosclerosis and/or its 
complications. 

3. A determination of whether there are individual blood patterns which 
are predictive of the potential for developing atherosclerosis and/or its com- 
plications. 

4. A determination of whether there are factors other than diet, i.e., 
psychic stress, body build, physical exercise, etc., which are related to serum 
lipids and/or the development of atherosclerosis. 

5. A determination through a retrospective mortality analysis of whether 
the two groups differ in their age-specific death rates. 

Participation in the study is on a completely voluntary basis, with 70 
monks of the Benedictine community (93% ) and 80 monks of the Trappist 
community (97% ) codperating. The following studies are being conducted 
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Personal medical history. 
Personal social and occupational history. 
Family medical history. 
Physical examination (yearly). 
Twelve-lead electrocardiogram (yearly ). 
. Teleroentgenogram of the chest (yearly). 
. Repetitive dietary records throughout the year. (See previous 
report ** for details. ) 
8. Serum examinations four times per year. (See report ** for 
details.) Certain tests which reveal no significant difference between the 
two groups will be eliminated. 


Biochemical technic 


a. Total cholesterol 

b. Free cholesterol 

c. Cholesterol esters 

1. Esterified fatty acids 
. Phospholipids 


Electrophoretic technic 


k. Lipoprotein fractions 


. Triglycerides 
. Total lipids 


Serum turbidity 


i. Total serum proteins 
j. C-reactive protein (once) 


Protein fractions 


i Alpha i Albumin 
ii Beta ii Alpha: globulin 


Alphaz globulin 
Beta globulin 
v Gamma globulin 


Ultracentrifuge technic 


m. Cholesterol in alpha lipoprotein fraction 
n. Cholesterol in beta lipoprotein fraction 


9. Hemoglobin (yearly ). 
10. Urinalysis (yearly). 
11. Detailed work history. 
12. Index of emotional stress. 


A follow-up of each participant for atherosclerotic complications is being 
conducted on a continuing basis. Deaths in each group are being investi- 
gated as to etiologic cause, and autopsies are obtained where possible. 


PRELIMINARY RESULTS AND DISCUSSION 


The epidemiologic study outlined above.has been in progress for some- 
what more than a year. Some of the preliminary results are illustrated 
graphically in table 1 and figures 1 through 6. 
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TABLE 1 
Percentage Distribution of Caloric Intake 


Trappist Benedictine 


Average calories per day 

% Calories from protein 

% Calories from carbohydrate 

© Calories from fat 
% Fat from animal source 
% Fat from vegetable source 


An analysis of the dietary data (table 1) reveals that the two religious 
communities differ significantly in their dietary habits, especially as regards 
their consumption of fat products (p< .001). The Trappist community 
derives 26% and the Benedictine community 45% of its caloric intake from 
fat. The nature of the fat consumed by each community also differs, in that 
the Trappists derive 43% of their fat from animal sources and 57% from 
vegetable sources, while the Benedictines derive 75% of their fat from 
animal sources and 25% from vegetable sources. A more detailed evalua- 
tion of the exact types of fat in terms of saturation is being conducted. 

An analysis of the serum lipids of the two communities reveals that the 
Trappists as a group have a significantly (p < .01) lower average serum 
cholesterol (205 mg.% ) than do the Benedictines (236 mg.% ) (figure 1). 
With increasing age, serum cholesterol rises in both groups, but at about 
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age 60 to 70 there appears to be a fall in average serum cholesterol. It 
appears from the data derived from the ultracentrifuge technic (figure 6) 
that this rise with age is accounted for primarily by a rise in the beta choles- 
terol fraction. It is important to note here that the percentage of calories 
derived from fat does not differ significantly among the age groups within 
a given monastery. Therefore, the change in serum cholesterol with age 
cannot be ascribed to differences in dietary fat intake. 

While the data indicate that the Trappists as a group consume a smaller 
percentage of fat and have a lower average serum cholesterol than do the 
Benedictines, an analysis of the individual data on each participant shows 
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that individual blood cholesterol when corrected for age cannot be correlated 
with individual fat intake alone, indicating that there must be factors other 
than dietary fat and age which determine serum cholesterol levels. 

Analysis of free cholesterol, esterified fatty acids, phospholipids, total 
lipids, and cholesterol in the beta fraction (figures 2 through 6) reveals that 
the Trappist community is significantly lower than is the Benedictine com- 
munity in all these serum components. A relationship to age similar to that 
seen with serum cholesterol is noted in these other serum lipids, with the 
exception of the cholesterol in the alpha lipoprotein fraction, which remains 
relatively constant in all age groups. 
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Thus far, this epidemiologic project has been conducted as a pilot study 
on a relatively small number of persons. While the results obtained thus 
far must be considered to be tentative from a statistical standpoint, it is felt 
that they warrant an expansion of the study to include more representatives 
of each group. At the present time, therefore, there are more than 500 
participants in this epidemiologic survey. It is anticipated that, with this 
increased number of participants, more valid and conclusive results can be 
obtained. 


SUMMARY 


A longitudinal epidemiologic study of atherosclerosis in two unique 
population groups has been outlined. Preliminary results indicate that the 
two groups, a Trappist and a Benedictine community, differ significantly 
in their dietary habits, especially in regard to the consumption of fats. The 
lacto-ovo-vegetarian Trappist group appears to have significantly lower 
levels of most serum lipid constituents, but on an individual basis, serum 
lipids cannot be correlated with fat intake alone. It was therefore concluded 
that most serum lipids vary on a group basis with age and dietary fat intake, 
but that on an individual basis there appear to be factors other than age and 
dietary fat which affect serum lipids. 


SUMMARIO IN INTERLINGUA 


Pro studiar le interrelationes de dieta, lipido seral, e atherosclerosis, le effortio 
esseva facite de identificar duo gruppos american marcatemente differente in habitudes 
dietari sed simile in multe altere respectos. Duo tal gruppos esseva trovate in le 
ordines religiose del trappistas e benedictinos. 

Un meticulose studio del dieta de iste duo gruppos monstra que illes differe 
marcatemente in le procentage del ingestion caloric derivate ab grassia. Le benedic- 
tinos consume un dieta comparabile al typic dieta american, durante que le trappistas 
es lacto-ovo-vegetarianos e lor dieta ha un basse contento de grassia. 

Un studio preliminari del lipidos seral in le duo gruppos monstra que le trappistas 
ha significativemente plus basse concentrationes del majoritate del lipidos de sanguine 
e que iste concentrationes tende a montar con le etate del subjecto. Super le base 
de gruppos total, le ingestion medie del grassia dietari pare esser correlationate con 
le concentration medie del lipidos seral, sed in le subjecto individual le concentration 
del lipidos seral non pote esser correlationate con le grassia dietari per se. Isto 
suggere que factores altere que le dieta es importante in determinar le concentrationes 
del lipido seral e que tal factores es possibilemente etiam importante in le atherogenese. 

Per consequente, le presente duo gruppos de subjectos es considerate como ap- 
propriate pro le studio epidemiologic a longe vista de atherosclerosis. 
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IRON THERAPY IN CHRONICALLY FATIGUED, 
NONANEMIC WOMEN: A DOUBLE-BLIND 
STUDY * 


By E. Beutter, M.D., S. E. Larsn, M.D., and C. W. Gurney, M.D., 
Chicago, Illinois 


THE chronically fatigued patient represents one of the most common and 
most challenging clinical problems faced by the physician today. Sometimes, 
clear-cut abnormalities revealed by the physical or laboratory examination 
point to an explanation of the patient’s symptoms. More often, however, 
no clue to the nature of the patient’s disorder is found. Consequently, the 
origin of the complaint is frequently relegated to the vague area of the 
psychoneuroses, sometimes unfortunately, in the absence of any positive 
evidence of emotional disturbance. 

Recent observations of Jasinski and co-workers *° have drawn our at- 
tention to the possibility that some chronically fatigued women may be suf- 
fering from iron deficiency, even though their hemoglobin value is within 
the accepted normal range. The concept that iron deficiency may give rise 
to symptoms in the absence of anemia is not a new one, however. In 1844, 
before clinical hemoglobinometry had been developed, Becquerel and Rodier,° 
depending upon volume measurements of red cells, found that two women 
with clinical chlorosis (now generally recognized to be a form of iron de- 
ficiency) had qualitatively and quantitatively normal red blood cells. In 
1883, Laache * described 24 patients with clinical chlorosis, and found the 
blood of 11 of these to be normal or nearly normal. He considered the 
possibility that the diagnosis was incorrect, but felt that the symptoms of 
these patients were so typical of chlorosis that they could not be explained 
in any other way. Iron was given to one patient, and the hemoglobin rose 
from “.091 to 0.1,” and the red count from 4.4 to 4.7 million. Thus, Laache 
commented that this patient’s individual norm must have been above the 
average. In 1908, only six years after he developed his method for clinical 
hemoglobinometry, Sahli * noted that some women with subjective symptoms 
of chlorosis had hemoglobin values of 88 to 94%. These symptoms dis- 
appeared on administration of iron, just as did those of subjects with severe 
anemia with the same symptoms. A slight rise in hemoglobin concentration 
in the blood was noted, so that, even though the original hemoglobin was 


* Received for publication August 7, 1959. 

From the Argonne Cancer Research Hospital, operated by The University of Chicago 
for the United States Atomic Energy Commission, and the Department of Medicine, The 
University of Chicago, Chicago, Illinois. 

Requests for reprints should be addressed to Ernest Beutler, M. D., Chairman, Depart- 
ment of Medicine, City of Hope Medical Center, Duarte, California. 
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within the normal range, Sahli concluded that it was not normal for that 
individual patient. Dubnikoff*® studied a series of 30 women between the 
ages of 16 and 30 years who complained of dizziness, fatigue, indigestion 
and palpitation, but whose hemoglobin values were 85 to 95%. With iron 
therapy their subjective symptoms disappeared and their blood hemoglobin 
level rose with amazing uniformity. Some women failed to benefit from 
iron therapy; in this group of patients, no rise in hemoglobin was observed. 
One-half of the patients with symptoms of chlorosis who failed to respond to 
iron therapy were diagnosed subsequently as suffering from tuberculosis. 
Naegeli *° divided patients with chlorosis into four groups of increasing 
severity. In his classic textbook published in 1908 he wrote: “In mild 
cases of clinical chlorosis, I find, as did previously Laache, normal hemo- 
globin and erythrocyte values or only so minimally reduced compared to the 
accepted norms as to lie in the range of meaningless physiological variations. 
One finds, then, blood cells between 4,500,000 and 5,000,000 and hemoglobin 
90 to 100 per cent (Sahli, corrected).” In 1910 Morawitz ** summarized, 
in part, the results of his investigations of chlorosis: “There are definite cases 
of chlorosis with normal or near normal blood findings. These cases are 
not rare. They are benefited by iron in the same way as chlorosis with 
marked anemia. ‘The anemia, therefore, is not the cardinal symptom of 
chlorosis which governs all else, but rather a symptom under others. Men 
strual disturbances, the venous hum, and water retention in chlorosis are 
not always dependent on the anemia, equally little, the majority of the sub- 
jective symptoms. It is not proven, indeed it is unlikely, that the healing 
action of iron in chlorosis may be attributed to the stimulating effect on the 
blood-forming organs, particularly, stimulation for ample hemoglobin for- 
mation. .. . The point of attack of iron in chlorosis is not alone on the blood- 
building organs, but rather in the yet unknown root of the entire clinical 
picture of chlorosis.” Beifeld ** described a patient complaining of an in- 
creasing need of sleep, a tendency to tire very easily, dizziness, gastrointes- 
tinal disturbance, shortness of breath and cardiac palpitations. The hemo 
globin was 90% ; red blood count was 4.6 million; red blood cells were nor- 
mal except for slight poikilocytosis and anisocytosis. He diagnosed this 
patient as having chlorosis, and wrote: “Our patient had responded very 
promptly and decisively to the administration of the remedy [iron] which 
has been given in association with arsenic. The improvement in her con- 
dition which manifested itself in about two weeks after the treatment was 
begun, has been evidenced not by any appreciable change in the amount of 
hemoglobin or in the number of red blood corpuscles, but by gradual subsi- 
dence of subjective symptoms. Her need of sleep has been materially de- 
creased; the lassitude and asthenia less marked; the appetite for substantial 
food has returned, and there is now little complaint with reference to the 
stomach ; the pulse has remained below 100; the temperature has been normal 
for an entire week; and the subjective cardiac symptoms have been little in 
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evidence, although the patient has been on her feet a part of each day during 
the past week. In addition, as I have already said, her cheeks have a little 
color. All in all, the change in the patient’s condition is so obvious as to 
leave no room for doubt as to the correctness of the diagnosis.” 

More recently, Waldenstr6m described epithelial defects occurring 
in patients thought to be iron-deficient who had no anemia. His observa- 
tions were confirmed subsequently by Rustung.’* In the last decade the con- 
cept that symptomatic iron-deficiency may exist without any anemia has been 
given new support by the observations of Jasinski and his co-workers.’ 
These authors have reported marked success with iron in the treatment of 
nonanemic women complaining of fatigue, headache and dizziness, and 
palpitations. Similar findings have been reported by Thedering,'’ Goldeck 
et al.,’° Undritz and Verloop et al.** 

All of the clinical observations cited have several common features: all 
of the investigators appeared to be convinced that the improvement of their 
patients could be attributed to iron; however, in no case was the placebo 
effect of medication considered, and no controls had been studied. Further- 
more, in the earlier studies no objective evidence that the patients were iron- 
deficient was offered; in later studies the diagnosis of iron deficiency has 
been based on the oral iron tolerance test, the validity of which as a diagnostic 
test for iron deficiency cannot be considered to be well established."” * 

Nonetheless, an experimental basis exists for the appearance of symptoms 
in nonanemic patients with iron deficiency. Studies on experimental ani- 
mals carried out in this laboratory,” ** and those by Gubler et al.,*° and by 
Kampschmidt et al.,*" have demonstrated that levels of several important 
enzymes may be reduced in the tissues of iron-deficient animals, and that this 
may occur even when the hemoglobin level is normal or nearly normal.*** ** 

Only two iron enzymes have been studied in human iron-deficient sub- 
jects, red cell catalase ** and leukocytic aconitase,”® and no significant decrease 
of these has been observed. However, recent observations of the cytology * 
and cornification *° of buccal mucosal cells have shown changes in iron-de- 
Ecient subjects which, at least in the case of cornification, were independent 
of the anemia. Furthermore, thermally-induced sweat of iron-deficient 
subjects showed that much less iron was present, in both cell-rich and cell- 
free fractions.*’ These studies suggest that, in human subjects as well as 
in experimental animals, iron compounds other than hemoglobin may be 
affected in iron deficiency. 

In the present investigation we have attempted to determine whether 
the chronic fatigue, headaches, paresthesias and dyspnea from which non- 
anemic, otherwise healthy women frequently suffer may be due to iron de- 
ficiency, by determining whether such patients will actually respond to iron 
therapy. Because of the great subjectivity of the complaints of patients 
studied, greatest care was taken in designing the study and in interpreting 
the results to eliminate bias. 
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METHODS 


A. Volunteer Patients: All patients studied were female out-patients of 
the University of Chicago Clinics, or were University of Chicago students. 
Each patient who volunteered to participate in the study did so with the full 
knowledge that she was participating in an experimental evaluation of 
therapy. Each volunteer was given a mimeographed sheet containing the 
following explanation and instructions : 


The purpose of the study in which you are taking part is to determine the effect 
of treatment with iron on patients with a certain type of fatigue. Participation in 
the study is purely voluntary. We hope that you will benefit from it, but we cannot 
be sure if you will or not. To find this out is the basic purpose of the study. Al 
though you are free to withdraw from the study at any time that you wish, we want 
you to know that considerable trouble and expense is involved for us and we would 
rather not have you begin the study if you are uncertain whether you wish to 
participate until its conclusion. 

You will be seen by the doctor approximately once monthly. We will ask you 
to schedule your appointments so that each appointment comes in the week following 
the first day of your menstrual flow. If your menstrual periods are quite irregular, 
other arrangements will be made. We would like you to refrain from taking any 
vitamins, iron, liver, thyroid, or other medications during the course of the study 
unless we specifically approve the medication which you are taking. 

When treatment is started, it will consist of pills which you will be asked to take 
three times a day, preferably following meals. Usually these pills have no undesirable 
side effects whatsoever. Occasionally, they may cause a slight stomach upset or 
constipation or diarrhea. If such an upset is very mild, just continue the medication. 
Chances are that the disturbance will disappear by itself. If the disturbance is severe 
or persistent, stop the medication and call me for further instructions. The medica 
tion will tend to darken the stool. This is normal. It is important, of course, to 
keep the pills out of the reach of children. The total duration of the study will be 
eight or nine months. You will receive two medications, each for three months with 
a waiting period in between. 

On your visits, blood tests will be made, but it will not be necessary to repeat 
the sternal examination which is carried out before the beginning of the study. The 
doctor will ask you about various symptoms, whether they are improved or worse 
since the beginning of the study. Although we would like to see you improve in the 
course of the study, please do not exaggerate any benefits to avoid disappointing us. 
It is very important that your responses be as accurate as they possibly can be and 
that they represent not only how you feel on the day of the interview, but rather how 
you have felt in the preceding several weeks on the average. 

These instructions are only given to you for your convenience. You may feel 
free to ask any other questions which come to your mind. 


B. Medications; Sugar-coated iron tablets containing 0.3 gm. ferrous 
sulfate U.S.P., and sugar-coated placebo tablets containing 0.3 gm. of bis- 
muth subcarbonate, identical in appearance, were purchased from a com- 
mercial supplier and prepared according to our specifications. Bismuth 
subcarbonate was chosen as the placebo because it is pharmacologically inert 
and tends to darken the stools. The latter effect is not, however, equal to 
that of iron. Tablets were placed in identical bottles, 100 tablets to the 
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bottle. Each bottle was labeled with a lot number of one through 50, as- 
signed by personnel not connected in any way with the study, as follows: 
50 ballots, 25 bearing the term “iron,” and 25 bearing the term “placebo,” 
were prepared and mixed in a box. The first ballot drawn was an “iron” 
ballot and, thus, lot #1 was designated as an iron lot. Similarly, the other 
49 lot numbers were assigned to the medication that corresponded to the 
ballot drawn in sequence. 

C. Laboratory Methods; Methods used in our laboratory in determining 
the hemoglobin content, red blood count and hematocrit of the peripheral 
blood have been described in detail elsewhere.*° Plasma iron determinations 
were carried out by the method of Barkan and Walker,** serum iron-binding 
capacity determinations by the method of Rath and Finch.** Bone marrow 
examinations for stainable iron on sections were carried out as described 
previously.*” Examination of marrow smears for iron was carried out by 
Ipcating, when possible, fragments of marrow on Prussian blue-stained 
smears, counterstained with basic fuscin, using one-half the concentration 
of stain used by Kaplan et al. 

D. General Plan of the Study: 


1. Selection of Patients and Collection of Base Line Data; Otherwise 
healthy women complaining of chronic fatigue, with or without other symp- 
toms such as headaches, dizziness and nervousness, were selected for the 
study. These women either were seen in the authors’ clinic, were referred 
to the authors or, in the case of university students, were given an oppor- 
tunity to volunteer after being selected on the basis of answers to a Cornell 
Medical Index Health Questionnaire. Each patient selected for participa- 
tion in the study was given a physical examination, and the white count, 
hemoglobin, red blood count and hematocrit of the peripheral blood were 
determined. Urinalysis was carried out. Any other studies that appeared 
to be indicated, such as basal metabolism tests, were carried out. Any 
abnormality, including a hemoglobin value below 12.0 gm.%, resulted in 
exclusion of the patient from the study. 

Sternal bone marrow examinations and a plasma iron and serum iron- 
binding capacity determination were carried out on each patient. The bone 
marrow sections and smear were identified only by a number and filed. 
Marrow material was not interpreted until after the conclusion of the study, 
as indicated below. The results of the plasma iron and blood counts were 
also made unavailable to the investigators. Rarely, through administrative 
error, one or more studies were not carried out. 

2. Base Line Observation of Patient: Each patient was asked to return 
in approximately one month, no medication being administered during the 
period. Whenever possible, patients were interviewed on the week follow- 
ing the first day of the menses, to minimize variation in symptomatology 
due to the menstrual cycle. The hemoglobin determination was repeated 
and the patient was interviewed. She was questioned regarding over-all 
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improvement, tiredness, weakness, headache, numbness and tingling of the 
extremities, nervousness, shortness of breath and dizziness. These are the 
symptoms we have observed most commonly in women complaining of ex- 
cessive fatigue. If there had been no appreciable change in symptoms, medi- 
cation was initiated. If there was appreciable change in the patient’s 
symptomatology, the base line period of observation was extended until a 
stable level had been reached. Three patients improved without medication 
to the extent that they were no longer suitable for study, and were excluded. 

3. Administration of Treatment: After a stable base line had been estab- 
lished, the treatment program was initiated. Each patient received both 
iron and placebo therapy, and thus served as her own control. The treat- 
ment programs were arranged so that each patient was assigned randomly 
either to a program of iron therapy first, followed by placebo therapy, or to a 
program of placebo therapy, followed by iron therapy. Treatment sequences 
had been arranged in advance of the study by a toss of a coin by a technician 
not connected in any other way with the study. Treatment sequences were 
therefore unknown to investigators and patients. Most patients were un- 
aware of the fact that a placebo was being administered, although some of 
the more astute ones guessed that this was being done. After the first drug 
had been administered for approximately three months, a one-month period 
during which no drug was administered was interposed, and the second drug 
was given to the patient for three months. 

4. Interpretation of Clinical Data: At the end of the patient’s last visit, 
the results of the interviews with the patient were interpreted. When the 
patient appeared to have benefited from treatment, a note was made of the 
period of medication in which the greatest change of symptoms occurred. 
If the improvement with one medication was very striking, a note of this was 
made also. No attempts were made to separate the various symptoms 
(weakness, tiredness, headaches, etc.) in the final analysis. 

5. Interpretation of Laboratory Data: Bone marrow sections and smears, 
identified only by number, were graded for the quantity of stainable iron 
present. Our method for assessing iron content of sectioned marrow speci- 
mens has been presented previously.*”” Particles on smears were interpreted 
in a similar fashion, but an attempt was made to take into account the greater 
volume of material examined.* The results of plasma iron and iron-binding 
capacity determinations were made available. On the basis of the marrow 
findings and plasma iron and iron-binding capacity, the patients were segre- 
gated into five groups of decreasing degrees of iron depletion. 


Group I. Patients with low plasma iron, high iron-binding capacity 
and no iron in the sternal marrow. 


*In the cases of the first patients studied, all available smears had been stained with 
Wright’s stain and were therefore not satisfactory for evaluation of the iron stores. In 
other smears, insufficient particles were available for evaluation of iron stores. Thus satis- 
factory smears were available on only 28 of the 44 cases studied. Fortunately, adequate 
section material was obtained on 43 of the 44 cases. 
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Group II. Patients with normal plasma iron values but with no iron in 
marrow sections and, if marrow smears were satisfactory, no iron 
in marrow smears. 

Group III. Patients whose marrow specimens contained only a trace 
of iron on sections, or patients in whose marrow specimens no iron 
was present on sections, but some iron was seen in particle smears. 
(It is entirely possible that some patients classified in Group IT would 
actually have been placed in Group III had satisfactory marrow 
smears been available for examination.* ) 

Group IV. Patients with some, but clearly reduced quantities, of mar- 
row iron (1 + or more on sections ). 

Group V. Patients in whom a normal amount of bone marrow iron 

could be found (2+ or more on sections ). 


6. Correlation of Results: Only after the marrow specimens had been 
examined for the presence of iron and clinical impressions had been recorded 
were the results correlated and the code of sequence of drug administration 
broken. It is the analysis of these correlated results that forms the substance 
of the present paper. 


RESULTS 


Forty-four patients agreed to participate in the study, and had marrow 
examinations carried out. Nine of these patients were eliminated during 
the period of baseline observation for the reasons indicated in table 1. The 
other 35 patients were started on medication as has been outlined under 
METHODS. Thirty of these patients completed the study. Pertinent 
laboratory data and clinical observations are summarized in table 2. 

The average hemoglobin level of all of the patients with decreased mar- 
row iron (Groups I through IV) was somewhat lower than that of the 


TABLE 1 


Data Obtained from Patients Eliminated from the Study during the Period of 
Base Line Observation 


Unsatu Mean Mean 
Marrow rated Initial corpus corpus 
Desig- iron ates iron Classifi- | hemo- cular cular Reason for elimination 
nation sections | /, 100 mk) binding cation | globin hemo- hemo from study 
(smears) “ capacity (gm.%) globin globin 
(¥/100 ml.) (10-% gm.) conc. (%) 


. 0 (0) F 335 13.35 30.9 31.2 Failed to return 
D-2 tr (++) 70 265 II! 14.35 32.0 33.3 Improved sponta 
neously 
ae D-3 ++ (++) 195 0 V 14.6 32.2 Decided not to 
participate 
D-4 ++ (+4) 46 320 V 13.15 Failed to return 
D-5 + 107 135 IV 13.8 32.3 33.7 Improved sponta 
neously 
D-6 0 (0) II 12.6 28.7 Became pregnant 
D-7 0 (0) 34 400 I 12.55 31.1 33.9 Improved sponta- 
neously 
++ (++) 120 175 V 12.5 32.1 30.7 Became pregnant 
++ 25 V 12.7 32.5 F Changed her mind 


* See footnote, page 383. 
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TABLE 3 


Initial Hematologic Findings of Patients Studied as Related to Degree 
of Iron Depletion 


Vv 


pm | 


Degree of Depletion I II III 


13.56 + 0.20 
n= 
31.85 + 0.67 


w 


Initial hemoglobin level (gm.%) 13.32 +0.55 | 13.26 +0.15 13.63 +0.23 12. 
(mean + 1 standard error) | n=4 n n=8 n 
MCH (107!? gm.) 31.40 + 0.31 | 31.55 + 1.00 31.63 + 0.39 | 32.08 
(mean + 1 standard error) n= n = 15 n=8 n 
MCHC (per cent) | 32.18 + 0.62 | 32.42 + 0.44 | 31.71 + 0.51 | 33.02 


(mean + 1 standard error) n=4 n= 12 n=& n 


n= 
.32 | 32.70 + 0.50 
n=8 


average of the control group (Group V) (table 3). However, the differ- 
ence was small and was not statistically significant. Similarly, the average 
of the mean corpuscular hemoglobin and mean corpuscular concentration of 
the iron-deficient groups (I through IV) was somewhat lower than those 
of the control groups, but again, the difference was too small to be of statis- 
tical significance (table 3). 

Four patients with depleted marrow iron stores had frank hypoferremia 
with increased serum iron-binding capacity. A low plasma iron and high 
iron-binding capacity were also observed in one patient (D-4) with adequate 
marrow iron stores. This is, in our experience, an unusual finding,” and 
remains unexplained. Other patients with varying degrees of marrow iron 
depletion had plasma-iron and iron-binding capacities clearly within the 
normal range, and the average plasma iron concentrations of Groups II, ITI, 
IV and V did not differ significantly. 
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Fic. 1. The average hemoglobin changes in subjects given iron and placebo therapy. 
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Fic. 2. The average hemoglobin changes in subjects § 
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The change in hemoglobin value during placebo therapy and during iron 
therapy is shown graphically in figures 1 and 2. In the calculation of these 
changes, the mean hemoglobin during the base line period, the hemoglobin 
at the end of the first period of drug administration and the hemoglobin at 
the end of the second period of drug administration have been used. It is 
quite apparent that, in patients with the most severe degrees of iron depletion 
(Groups I through III), there was a significant rise in the average hemo- 
globin of the blood when iron was given, but not when placebo was admin- 
In patients with greater than trace amounts of iron in the marrow, 
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Fic. 4. The type of therapy preferred by patients as related to degree of iron 
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Fic. 5. The type of therapy preferred by patients as related to degree of iron depletion. 
(Groups I to III pooled and Groups IV and V_ pooled.) 


neither iron nor placebo produced significant hemoglobin changes. The 
slight decrease in average blood hemoglobin level observed fairly consistently 
with placebo therapy is not statistically significant, but could be a reflection 
of the slight bias introduced by excluding patients with hemoglobin values 
below 12.0 gm.%.* 

*In a hypothetic group of patients whose true average hemoglobin was 12.00 gm., day- 
to-day fluctuations about this value are to be expected. If such a group had been included 
in the present study, those whose hemoglobin was, by chance, below 12.0 gm. when first 
seen would be excluded, while those whose hemoglobin was, by chance, higher than 12.0 gm., 
would be included. The mean hemoglobin of the group accepted would then be higher than 
12.00, and there would be a tendency for the mean value—as determined subsequently, 12.00 
gm.—to be lower than the initial determination. 
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The relationship between the patient's symptomatic response to placebo 
and iron therapy and the state of iron stores is represented in figures 3 
through 5. It is apparent that all but two of the patients, iron-deficient or 
not, experienced some improvement during the course of the study. Of the 
seven patients with normal iron stores who completed the study, five im- 
proved more with the medication which turned out to have been placebo 
than with that which turned out to be iron, while the remaining two achieved 
the greater improvement with iron therapy. In each of the four groups 
showing some degree of iron depletion, however, a larger number of patients 
improved more with iron therapy than with placebo therapy. Since the 
number of patients completing the study is limited, it has been necessary, 
for purposes of analysis, to pool several of the groups. The result of pooling 
in two ways is illustrated in figures 4 and 5. 

If iron and placebo are actually identical in effect, a difference as great 
as 15 to five (figure 4+) in selection of iron over placebo would occur by 
chance approximately 2.0% of the time. <A difference as great as 13 to five 
(figure 5) would occur approximately 4.4% of the time. If, however, the 
assumption that iron and placebo are identical in effect is not made, and 
comparison is made merely between the effect of therapy on the iron-deficient 
group and that on the control group, using the Fisher * exact treatment of 
2 X 2 tables, then the differences as great as or greater than that shown in 
figure + might have been observed by chance 4.35% of the time, and those 
in figure 5, 16% of the time. 


DISCUSSION 


There seems to be little doubt that the administration of iron to women 
with depleted bone marrow iron stores results in a rise of the average hemo- 
globin level of the blood. No such rise in hemoglobin level is observed when 
iron is given to women whose marrow iron stores are adequate, or when 
placebo is given to either group. This finding—that women with hemo- 
globin levels well within the normal range may have a hemoglobin response 
to iron—should not be at all surprising. Any patient whose hemoglobin 
level is in the upper or midportion of the normal range will have hemoglobin 
values within the normal range for a period of time when her hemoglobin 
declines from her individual norm. It is of special interest that such patients 
can be detected by examination of the bone marrow for stainable iron, but 
that the plasma iron and iron-binding capacity are relatively ineffective means 
for the detection of such “anemia.” These findings are in accord with those 
we have reported earlier.’ Some investigators * have concluded that iron 
exerts a nonspecific stimulatory effect on hemoglobin formation. Our study 
demonstrates that an increase in hemoglobin during iron administration 1s 
observed only when the iron stores are depleted, i.e., in iron-deficient sub- 
jects. In the present study, administration of iron to patients with adequate 
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marrow iron stores failed to cause any increase in the hemoglobin level of 
the blood. 

While there seems to be no question that administration of iron to women 
with depleted marrow iron stores causes a rise in the hemoglobin, the effect 
of iron administration on their symptoms is established less firmiy by these 
studies. One remotely possible source of bias in the studies involving 
patients’ symptoms must be mentioned. Although the side-effects of iron 
and placebo are similar, they are not necessarily identical. It is conceivable 
that some of the iron-deficient patients’ salutary response to iron may have 
been conditioned by an earlier experience with iron therapy while frankly 
anemic. If this remote possibility is ignored, there was an unmistakable 
trend toward preference for iron therapy over placebo therapy by iron- 
depleted patients when response of symptoms was considered; no such 
preference was apparent in patients with adequate marrow iron stores. It 
is beyond the scope of this study to determine whether such improvement 
with iron therapy as was observed should be attributed to changes in the 
hemoglobin level, or whether changes in levels of other iron compounds in 
the body play a more important role. Inspection of the data does not reveal 
any clear dependence of symptomatic improvement either on low initial 
hemoglobin levels or on rises in hemoglobin levels after iron was admin- 
istered. 

While the results of our studies of the effect of iron therapy in alleviating 
symptoms in nonanemic women may be regarded as suggestive, final proof 
that iron exerts a beneficial effect awaits further study in larger numbers of 
subjects. It would be highly desirable from this viewpoint, and from the 
viewpoint of the possible clinical applications of these findings, to develop a 
sensitive and yet innocuous means for the clinical estimation of iron stores. 
Our earlier attempts to find such a substitute for marrow examination were 
unsuccessful,” but further efforts are being made in this direction. 


SUMM. 


Symptomatic iron deficiency without anemia has often been regarded 
as a clinical entity. Recent studies demonstrating that iron enzymes may 
be depleted in experimental animals with little or no lowering of the blood 
hemoglobin level lend a possible basis to the appearance of symptoms in 
nonanemic, iron-deficient patients. However, no well controlled studies 
have been carried out to determine whether nonanemic patients may exhibit 


a genuine clinical response to iron therapy. 

In the present study, iron and placebo were given to a group of women 
who complained of chronic fatigue but whose blood hemoglobin levels were 
above 12.0 gm.%. Each woman received one period of iron therapy and 
one period of placebo therapy; the order of presentation of iron and placebo 
was varied at random. Comparative improvement in the two periods of 
therapy was correlated with independently determined measures of the body 
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iron stores, viz., bone marrow stainable iron and plasma iron and iron- 
binding capacity. Hemoglobin determinations were carried out at intervals. 
Although the hemoglobin values of the patients were all within the normal 
range at the beginning of the study, an increase in the average hemoglobin 
level occurred in the iron-deficient group when they were given iron. Ap- 
parently, although the hemoglobin value of these patients was within the 
normal range, it was frequently below their individual norm. No significant 
change in the average hemoglobin level occurred in the group of patients 
with adequate iron stores, or in the iron-deficient group, during placebo 
administration. Of 18 iron-depleted patients, 13 manifested more symp- 
tomatic improyement with iron therapy than with placebo therapy, while 
five improved more with placebo therapy than with iron therapy. In con- 
trast, of 11 women with only slightly reduced iron stores or normal iron 
stores, four improved more with iron, five manifested more improvement 
with placebo, and two did not improve at all. In view of these results, the 
possibility that nonanemic women may benefit clinically from iron therapy 
deserves further study. 


SUMMARIO IN INTERLINGUA 


Symptomatic carentia de ferro sin anemia es frequentemente reguardate como 
un entitate clinic. Studios recente, demonstrante que enzymas a ferro pote esser 
deplete in animales experimental con pauc o nulle reduction del nivellos de hemo- 
globina in le sanguine provide possibilemente un base pro le explication del occurrentia 
de symptomas in patientes non-anemic con carentia de ferro. Tamen, nulle ben- 
controlate studios ha usque nunc essite effectuate con le objectivo de determinar si 
patientes non-anemic pote exhibir un genuin responsa clinic al application de un 
therapia a ferro. 

In le presente studio, ferro e placebo esseva administrate a un gruppo de feminas 
qui se plangeva de fatiga chronic sed qui habeva nivellos de hemoglobina de plus que 
12,0 g per 100 ml. Omne femina recipeva ferro durante un certe periodo e placebo 
durante un certe altere periodo. Le ordine in que ferro e placebo esseva presentate 
esseva variate al hasardo. Le melioration occurrente in le un e le altere periodo 
esseva comparate e correlationate con le independentemente determinate valores del 
reservas de ferro in le corpore, i.e. le tincturabile ferro del medulla ossee, le con- 
centration de ferro in le plasma, e le capacitate del plasma de ligar ferro. Determina- 
tiones del hemoglobina esseva effectuate a intervallos. Ben que le valores del 
hemoglobina in omne le patientes se trovava intra le limites del norma al comencia- 
mento del studio, un augmento del nivello medie de hemoglobina occurreva in le 
gruppo a deficientia de ferro durante que le therapia a ferro esseva applicate. Ap- 
parentemente le nivellos de hemoglobina, ben que non infra le limites del norma 
general, se trovava infra le limites del normas individual in multes de iste casos. 
Nulle significative alterationes del nivello de hemoglobina occurreva in le gruppo de 
patientes con adequate reservas de ferro o in le gruppo a carentia de ferro durante le 
administration de placebo. Inter 18 patientes con depletion de ferro, 13 monstrava un 
plus marcate melioration symptomatic durante le therapia a ferro que durante le 
administration de placebo. Per contrasto con isto, inter 11 feminas con solmente 
leve reductiones del reservas de ferro 0 con nivellos normal de ille reservas, quatro se 
meliorava plus con ferro que con placebo, cinque se meliorava plus con placebo que 
con ferro, e duo non se meliorava del toto. In vista de iste resultatos, le possibilitate 


4 
4 
; 
: 
: 


Vol. 52, No.2 TRON THERAPY IN CHRONICALLY FATIGUED WOMEN 393 


que feminas non-anemic va beneficiar clinicamente ab therapia a ferro merita studios 


additional. 
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PHYSIOLOGY OF THE JUXTAGLOMERULAR 
CELLS * 


By Louis Tostan, M.D., Minneapolis, Minnesota 


THE juxtaglomerular cells in the kidney were first described by Ruyter * 
in 1925, and were studied extensively by Goormaghtigh * twenty years ago. 
They have remained in relative medical obscurity, however, mainly because 
they cannot readily be seen in the usual H and E histologic preparations. 
The cells have all the appearances of secretory cells, with secretory granules 
in their cytoplasm. They are found in all mammals, including man. They 
actually lie in the wall of the afferent arteriole, particularly in the part quite 
near the glomerulus (figure 1). These cells are always in an intimate 
relationship with a group of specialized cells in the distal convoluted tubule 
known as the macula densa.’ In each nephron the tubule loops down and 
then back to the original glomerulus from which it came. The macula 
densa lies in the area of the distal convoluted tubule which has looped back 
to come into close proximity with the vascular pole of the glomerulus. The 
granular cells in the wall of the afferent arteriole and the cells of the macula 
densa are usually very close to one another, without even reticular fibers 
separating them.* This whole juxtaglomerular complex is richly supplied 
with a network of nerves.” When the term “juxtaglomerular cell,” or 
“JG cell,” is used in this review, it will refer to the granular cells in the wall 
of the arteriole, rather than to cells of the macula densa. 

In recent years the Hartrofts*® have introduced a stain which clearly 
delineates the individual granules in the juxtaglomerular cells. Utilizing 
this stain, it has been possible to determine that certain physiologic states 
produce a hypergranularity of the juxtaglomerular cells, while other con- 
ditions are associated with a complete disappearance of the cytoplasmic 
granules. The #lartrofts have described a useful index which gives a good 
semiquantitative estimate of the degree of granularity of the JG cells.° A 
fairly large histologic section of kidney tissue is systematically scanned, and 
the number of glomeruli encountered is related to the number and granu- 
larity of the juxtaglomerular cells seen. The juxtaglomerular index then 
estimates the abundance and granularity of the JG cells per 100 glomeruli. 
For instance, the average JG index for a normal Wistar rat is 35." 

* Received for publication October 1, 1959. 
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Chicago, Illinois, April 20, 1959. 

From the Department of Medicine, University of Minnesota School of Medicine, and 
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Fic. 1. Fight juxtaglomerular cells packed with granules are seen in the 
wall of the afferent arteriole. 


Since the JG cells are actually in the wall of the afferent arteriole, they 
in a perfect anatomic position to appreciate changes in the stretch of 


arteriolar wall. Many observations support the notion that they do 
as stretch receptors. If a rat becomes hypertensive as the result of a 
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clip which narrows one renal artery, the granularity of the JG cells doubles 
in the clipped kidney,’ while the granules practically disappear in the contra- 
lateral, “untouched” kidney.” *° Even if the rat fails to become hyperten- 
sive after this procedure, the granules still significantly increase in the 
clipped kidney, and become reduced to % of normal in the “untouched” 
kidney.’ Removal of one kidney from a normal rat does not significantly 
change the granularity of the opposite, hypertrophied remaining kidney.” * 
Hence the degranulation of an “untouched” kidney is not caused by the 
moderate hypertrophy which these kidneys usually undergo. If the “un- 
touched” kidney of a hypertensive rat is clipped seven weeks after the orig- 
inal clipping of the opposite kidney, the granules may reappear in consid- 
erable abundance in the previously degranulated “untouched” kidney.* This 
occurred in three out of five rats. 

In 12 rats with hypertension that resulted from the clipping of one renal 
artery, an excision of the clipped kidney seven weeks after the original 
clipping procedure produced a complete “cure” of the elevated blood pressure 
in every instance. After the blood pressure had become normal, a histologic 
examination of the previously degranulated ‘“‘untouched” kidney showed a 
complete return of the JG granules to their usual normal abundance.‘ 

If the clip is allowed to remain on one kidney for as long as six months, 
an excision of the clipped kidney at that time may or may not “cure’’ the 
hypertension. In many such rats the hypertension will persist indefinitely 
after the excision of the clipped kidney. In a group of rats whose blood 
pressure returned to normal after this late removal of the clipped kidney, the 
JG index in the lone remaining kidney averaged 19. In a group of rats that 
remained hypertensive after the late excision of the clipped kidney, the JG 
index averaged 8, a value significantly lower than that of the normotensive 
group (p < .001).”° 

A similar type of permanent hypertension may result from the adminis- 
tration of desgxycorticosterone and 1% saline to rats for a period of four 
months. When these agents are discontinued after four months, some rats 
remain hypertensive indefinitely, while others regain normal levels of arterial 
pressure. Ina group of rats whose blood pressure returned to normal after 
four months of desoxycorticosterone, the mean JG index was 25. In an- 
other group of rats that remained hypertensive following a similar course 
of desoxycorticosterone, the mean JG index was 7. The hypertensive group 
had a significant lowering of the JG index (p < 10%).’ 

Similarly, a group of rats with adrenal regeneration hypertension had a 
mean JG index of 7, while another group, treated similarly in every way 
except that the adrenals were left intact, had a mean index of 20. Again, 
the hypertensive rats had a significantly lower JG index (p < .001).’ 

The observations cited above made it appear that degranulation of the 
JG cells occurs whenever the pressure in the renal arterial system becomes 
elevated. Conversely, in situations where the pressure in the renal arterial 
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system is reduced, either as a result of applying a clip or from “curing” the 
hypertension, the granularity of the JG cells increases. We undertook to 
see if this relationship could be demonstrated in a more direct experiment.” 
One normal kidney was removed without any ischemia from a normal rat, 
placed in a warm box, and perfused with arterial blood from the carotid 
artery of an intact donor rat. The blood returning from the renal vein of 
the isolated kidney went into the jugular vein of the intact donor rat. By 
adjusting a Sigmamotor pump, we found it was possible to maintain a 
constant perfusion pressure at any level for the blood supplying the isolated 
kidney. The isolated kidneys were perfused for from one and one-half to 
four hours. The contralateral kidney removed from the same rat served 
as a control for the isolated kidney. In 21 experiments the isolated kidney 
was perfused at high pressures, ranging from 167 to 192 mm. Hg. In 16 
other experiments, the isolated kidney was perfused at 82 to 85 mm. Hg, 
a low-normal pressure. In the 16 kidneys perfused at normal pressures the 
average JG index of the control kidneys was 44, and the average index of 
the isolated kidneys after a few hours of perfusion was also 44. In the 21 
kidneys perfused at high pressures the mean JG index for the control kidneys 
was 43, while the average index after 114 to 2'2 hours of perfusion was 26. 
Thus the perfusion at elevated pressures caused a significant 42% drop in 
the juxtaglomerular granularity, while perfusion at normal pressures pro- 
duced no change at all in JG granularity. This difference was highly sig- 
nificant (p < 10°), and suggests that changing the perfusion pressure in a 
kidney changes the rate of secretion of the JG cells. Since the high per- 
fusion pressures were usually accompanied by an increase in blood flow, and 
probably by an increase in glomerular filtration, one cannot be certain that 
it is the increased pressure per se which causes the degranulation of the JG 
cells. However, the locus of the juxtaglomerular cells is one which would 
allow them to appreciate readily the changes in stretch in the wall of the 
afferent arteriole that would accompany changes in perfusion pressure. 

The JG cells also respond to variations in the amount of mineralocorti- 
coids in the body, as well as to varying amounts of sodium chloride in the 
diet. Adrenalectomy causes a marked increase in the granularity of the 
JG cells in the cat and rat.’*’** Injections of desoxycorticosterone, com- 
bined with the drinking of 1% saline, cause a virtual disappearance of 
juxtaglomerular granules in the rat, while the 1% saline alone produces only 
a minor drop in JG granularity.»* The DOCA and salt usually produce 
some elevation of blood pressure. If the same amount of desoxycortico- 
sterone is combined with a drastic restriction of sodium in the diet, hyperten- 
sion is completely prevented and the JG cells undergo either relatively little 
or no degranulation.” 

When the sodium in the diet of normal rats is drastically curtailed 
(0.002% sodium), there is a significant increase (60% or more) in the 
granularity of the JG cells.‘ This increase in granularity takes place in 
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hypophysectomized rats as well as in normal, intact rats.°* The effect of a 
high intake of sodium is in dispute. The Hartrofts have reported a decrease 
in the granularity of the juxtaglomerular cells in rats drinking 2% sodium 
chloride.® ‘Toussaint and co-workers also noted a decrease in juxtaglomeru- 
lar granularity in rats drinking 2.5% sodium chloride.* On the other hand, 
Dunihue and coworkers have found in both rats and cats that a diet with a 
moderately high sodium chloride content (3%) produces no change in the 
granularity of the juxtaglomerular cells.**’* Very recently, in our labora- 
tory, one group of rats was fed a diet containing 8 gm. of sodium chloride per 
100 gm. of Purina chow.*’ A second control group was fed the chow only. 
Tap water was offered ad libitum. The group on the ordinary diet had a 
mean juxtaglomerular index of 29. The group on the 8% sodium chloride 
diet had a mean index of 15, a highly significant drop in granularity (p < 
001). The data from various laboratories indicate that a fairly large in- 
crease of sodium in the diet will cause a degranulation of the JG cells. The 
variations of sodium content in the diet of rats from quite high to very low 
produce very little change in the sodium concentration of the plasma. How- 
ever, diets low in sodium cause a decrease in total blood volume, and a high 
intake of sodium is associated with an increased blood volume.’? Presumably 
the volume of blood in the afferent arterioles changes with the alterations in 
total blood volume. If this is so, then the JG cells would be stretched less 
when the intake of sodium is low, and stretched more when it is high. Such 
alterations in stretch would be expected to produce hypergranulation or 
degranulation, respectively, in the JG cells. This mechanism may account 
for the variations: in the abundance of juxtaglomerular granules with dif- 
ferent levels of sodium in the diet. 

When a clip is placed on one renal artery, the average JG index of the 
contralateral “untouched” kidney is 1 in hypertensive rats, as mentioned 
before.’ However, if a group of such hypertensive rats is fed a diet which 
has a very low sodium content, the average JG index of the “untouched” 
kidney is 6, even though the low sodium diet does not significantly lower 
the blood pressure of these hypertensive rats.’ 

Pitcock and Hartroft *® have noted that patients dying with a low con- 
centration of sodium in the plasma tend to have an increased granularity of 
the juxtaglomerular cells, while those with a high plasma sodium level tend 
to have a drop in granularity. We perfused blood with a high sodium con- 
centration in the plasma (180 mEq./L.) into an isolated normal rat kidney 
and did not change the granularity of the JG cells during a two- to three-hour 
perfusion period. In this same period of time, perfusions of normal blood 
at a high pressure caused a drop in granularity.” 

In describing the physiology of the juxtaglomerular cells, one has to 
consider their intimate association with renin. Twenty years ago Goor- 
maghtigh * theorized, without much evidence, that the JG cells secreted 
renin. In recent years it has become apparent that renin is found only in 
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areas of the kidney which contain glomeruli, and not in purely tubular 
areas.'”°' Very recently Cook and Pickering ** have been able to isolate 
glomeruli and their attachments by magnetic means after causing magnetic 
iron particles to become lodged in the glomerular capillaries. They found 
that most of the renin of the kidney is located in the glomeruli or in their 
attachments (which include the juxtaglomerular cells). They concluded 
that the renin is located ‘in or very near to the glomerulus.” Bing and 
Wiberg have removed by microdissection all of the tissue in the glomerular 
tuft and have found no renin in it.** Renin is therefore found only in the 
vicinity of glomeruli but not in the glomerular tuft itself, indicating that 
renin is “juxtaglomerular” in location. Furthermore, many studies indicate 
a parallelism between the amount of extractable ‘“‘renin” in a kidney and 
the granularity of the juxtaglomerular cells. In a recent study *® we com- 
pared these two quantities in the same kidneys of rats with experimental 
hypertension. In hypertensive rats with a clip on one renal artery, the 
granules were quite abundant in the JG cells of the clipped kidney, and there 
was a considerable amount of extractable “renin” in these clipped kidneys. 
Conversely, the JG granules were almost absent in the contralateral ‘“‘un- 
touched” kidney, and the extractable ‘“‘renin” was also virtually absent.’ 
In some recent experiments we excised the clipped kidney seven weeks after 
the original clipping procedure in hypertensive rats of this type. When 
this is done the hypertension becomes “‘cured” in these rats, and the renin 
content and JG granularity in the contralateral “untouched” kidney both 
reappear in normal abundance. <A few rats were clipped unilaterally but 
failed to develop more than minimal hypertension. The JG granules in 
their “untouched” kidneys were present, but in much less than the normal 
amount. Similarly, the “renin’’ content of these untouched kidneys was 
detectable, but at a subnormal level.” The same relationship held in rats 
with desoxycorticosterone hypertension. The kidneys of such rats were 
completely devoid of juxtaglomerular granules as well as of extractable 
“renin,” whereas both are in normal abundance in the kidneys of normal 
rats of the same strain.** Pitcock, Hartroft and Newmark *’ have also 
studied these two parameters in the same kidneys of rats on a diet very low 
in sodium. In these rats the low sodium diet significantly increased the 
granularity of the JG cells, and also significantly increased the abundance 
of extractable “renin.” We have very recently made the same type of study 
in a group of rats eating a diet with 7.4% sodium chloride and in a control 
group on a diet similar in every way except that it has a “normal’’ content 
of sodium. The kidneys of rats eating the salty diet had a significant 
decrease both in renin content and in juxtaglomerular granularity. There 
was a very good correlation between the two in all of the individual kidneys 
studied (figure 2). Over the last few years Gross and co-workers have 
made many revealing studies of the quantity of extractable “renin” in 
various states. Their data can be compared with information on the granu- 
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larity of JG cells obtained in other laboratories, and the parallelism between 
the two can be extended. Gross et al. found that desoxycorticosterone does 
not lower extractable “renin” below normal if given in conjunction with a 
low sodium intake.“ Others have shown that the JG granularity is fairly 
normal in this situation.” * Gross and Sulser noted that the extractable 
“renin” is elevated in the kidneys of adrenalectomized rats.” Others have 
shown thai the granularity of the JG cells is also elevated in such rats.** ‘ 
Gross has shown that the extractable ‘‘renin’”’ decreases in rats drinking a 
1.5% sodium chloride solution.*! | The Hartrofts reported that such rats 
have a diminished JG index." In metacorticoid (postdesoxycorticosterone ) 
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Fic. 2. Correlation of extractable renin and juxtaglomerular granulation in the individual! 
kidneys of rats on either a normal or a high intake of sodium. 


hypertension in rats, Gross and Schmidt noted a decreased quantity of 
extractable “renin”; * similarly, we have found a diminished granularity 
of the JG cells.’ Excellent correlation between JG granularity and the 
amount of extractable “renin” has invariably been present, and suggests that 
the juxtaglomerular granules contain renin. This concept has received 
recent strong support from Hartroft’s * studies with fluorescent antibodies. 
In this study, antibodies to rabbit renin were prepared and were tagged with 
fluorescein. The tagged antibodies were then allowed to react with frozen 
sections from the kidney of a rabbit which had been eating a sodium-deficient 
diet. Such a diet causes the juxtaglomerular granules to increase in 
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abundance, and the fluorescent antirenin antibodies were found to be spe- 
cifically bound to the granules of the juxtaglomerular cells. The sum total 
of the evidence would indicate that renin or its precursor is primarily located 
in the juxtaglomerular cells. Of course this does not rule out the possibility 
that juxtaglomerular granules contain some other substance in addition to 
renin or its precursor. There is no evidence on this point one way or the 
other. The possibility of a precursor to renin in kidney tissue is mentioned 
because very little renin can be extracted from a normal kidney which has 
not been allowed to undergo any autolysis. However, with autolysis in 
these same kidneys high yields of renin can be obtained. At any rate, renin 
or its precursor is probably the substance secreted by the juxtaglomerular 
cell. There is still other evidence that the amount of extractable “renin” 
is very sensitive to varying physiologic conditions. A rat receiving des- 
oxycorticosterone and 1% saline will get hypertension and have a greatly 
diminished “renin” content in its kidneys. If tap water is substituted for 
saline, the blood pressure will come down to normal levels and the extract- 
able “renin” will rise toward normal, even though the DOCA is continuously 
being absorbed.** Furthermore, rats receiving 0.5 mg. of aldosterone daily, 
along with 1% saline, will get hypertension and a marked decrease in ex- 
tractable “renin.” ** These shifts in the “renin” content of the kidney, and 
the parallelism of renin and JG granularity, indicate that renin and the JG 
cells are both part of an important regulatory system in the kidney. 

Injections of saline extracts of kidney tissue, which presumably contain 
renin, will cause a degranulation of the JG cells, as if an inhibition of JG 
cell secretion had occurred.*® Such extracts will also cause hypertrophy of 
the zona glomerulosa of the adrenal cortex, possibly indicating an increased 
secretion of mineralocorticoids.** * Moreover, Genest has found that an 
infusion of angiotensin into human subjects will bring forth an increased 
secretion of aldosterone. 

It is likely that a considerable change in the rate of secretion of the JG 
cells can occur without very much change in their granularity. When hyper- 
granularity or complete degranulation of the JG cells occurs in the various 
experiments cited above, it probably represents extremes of secretion, either 
quite rapid or quite slow. Since opposite physiologic maneuvers usually 
produce opposite effects on granularity, it is reasonable to suspect that hyper- 

granulation and degranulation signify opposite rates of secretion. The few 
pieces of available evidence favor the hypothesis that hypergranulation is 
present during periods of rapid secretion, and degranulation during periods 
of very slow or absent secretion. Puppies and young rats on a diet very low 
in sodium develop not only a hypergranularity but also a hyperplasia of the 
JG cells.” In endocrinology, hyperplasia usually represents increased 
secretory activity, so hypergranulation here is probably accompanied by 
hypersecretion. Moreover, an acute narrowing of the renal artery causes 
an outpouring of renin into the renal vein. ***° A chronic narrowing of 
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the renal artery usually produces hypergranularity of the JG cells.’ Here 
again, if renin is the substance secreted by the JG cells, hypergranularity 
seems to be associated with hypersecretion. Since opposite measures pro- 
duce opposite effects on the granules, we would also suppose that complete 
degranulation represents very slow or absent secretion. 

With this array of data concerning the JG cells, it is still difficult to be 
sure just what function they subserve in the mammalian organism. They 
are the only really specialized cells evident in the walls of the renal arterial 
system. Their strategic location leads one to suspect that they are stretch 
receptors which react to the degree of distention of the afferent arterioles. 
Moreover, the many observations cited above point to the fact that they do 
change their granularity (and probably their rate of secretion) with changes 
in the degree of stretch of the afferent arterioles. It is only natural, then, 
to implicate these cells, speculatively, in any physiologic phenomenon which 
seems to depend upon the variations in the distention of the renal arterial 
system. 

One such phenomenon is the hypertension produced by the narrowing of a 
renal artery. In man or in the rat, constriction of either one or both renal 
arteries usually brings on hypertension, even though the renal blood flow 
is fairly well maintained.*” ** ** ***° The main effect of the constricting 
device is to lower the arterial pressure, particularly the systolic pressure,” 
downstream from the constriction.** Some sensing device must appreciate 
the lowered pressure in the arteries perfusing the kidney and react to it. 
The most likely sensing tissue is the juxtaglomerular cell, as mentioned 
above. There is good evidence that a change in arterial pressure locally 
will change the rate of secretion of these cells,"* and it is also known that an 
acute drop in renal perfusion pressure will cause a quick outpouring of renin 
into the renal vein. However, there are several pieces of evidence which 
militate against the theory that the renin itself maintains the generalized 
elevation in arterial pressure by a direct pressor effect on the small arterioles 
throughout the systemic circulation. It is beyond the scope of this article 
to go into the evidence, but it seems much more likely that the kidney nor- 
mally has some antihypertensive function, the lack of which brings on the 
hypertensive state. It is quite possible that the kidney normally secretes 
an antihypertensive hormone. Floyer has made several observations which 
indicate that this renal antihypertensive mechanism starts to diminish during 
the first day or two after a constricting clip is applied to the renal artery.** 
Since it is probable that the primary effect of the clip on the pressure in the 
renal arterial system is sensed by the juxtaglomerular cells, it is also probable 
that the antihypertensive function of the kidney is regulated by the rate of 
secretion of these JG cells. For example, if the renal artery is constricted, 
the JG cells, being stretched less, would increase their secretion, probably 
of renin. This increase would then inhibit the cells subserving the anti- 
hypertensive function. Both Floyer ** ** and Kolff and Page *° have postu- 
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lated in the past that constriction of the renal artery caused an increased 
secretion of renin which inhibited the antihypertensive function of the kidney. 
This concept fits in with the many experiments of Wakerlin* and co- 
workers which indicated that an antibody to renin will lower the blood 
pressure of dogs and monkeys with renal hypertension. The antibody 
would presumably combine with renin and thereby prevent it from inhibiting 
the renal antihypertensive function. The same principles apply to the hyper- 
tension produced by renal encapsulation. The encapsulating material sur- 
rounding the kidney compresses the renal parenchyma and tends to force 
blood out of the afferent arterioles, thereby decreasing the stretch of the 
JG cells by pressure from outside the afferent arterioles. This should 
provoke an increased secretion of renin by the JG cells, which would inhibit 
the antihypertensive function of the kidney. In the resulting chronic hyper- 
tension of this type, the increased secretion of renin may be sufficient to 
produce a local hormonal effect on the antihypertensive mechanism of the 
kidney, without being of such great magnitude as to cause a rise in the con- 
centration of renin in the peripheral blood. 

In malignant hypertension, severe damage to the afferent arterioles 
occurs with frequent narrowing or closure of the lumen. If the lumen is 
greatly narrowed, the JG cells in the wall of an arteriole which are down- 
stream from the narrowed area would be expected to secrete a great deal 
of renin, possibly enough to enter the general circulation. This thesis is 
borne out by the tenfold increase of angiotensin in the plasma of patients 
with malignant hypertension.** Moreover, in these patients we have seen 
many JG cells packed with granules, which would suggest hypersecretion. 

Another physiologic phenomenon which seems to depend upon the degree 
of distention of the renal arterial bed is the circulatory “autoregulation” 
of the kidney,*® ** in which the constancy of renal blood flow and glomerular 
filtration is preserved in the face of widely varying arterial pressures. This 
“autoregulation” of flow and filtration is active over the range of 75 to 200 
mm. Hg.** Variations of pressure in this range seem to affect the secretion 
of the JG cells ** which may be active in the autoregulatory process. The 
renin which is probably secreted by them could affect the tonus of smooth 
muscle cells in afferent arterioles in the vicinity of the JG cells, and especially 
the smooth muscle in the micromuscular sphincter ** *° located at the entrance 
to the glomerular tuft. This sphincter is actually downstream from the 
juxtaglomerular cells, but is still preglomerular in location. An elevation 
in arterial pressure would presumably decrease the secretion of renin, which 
might then cause the smooth muscle cells in the preglomerular sphincter to 
contract. Such a contraction would increase resistance to flow and would 
prevent a change in filtering pressure in the glomerular capillaries, as well 
as prevent a change in total renal blood flow. Having the crucial regulating 
sphincter at the entrance to the glomerular tuft where the preglomerular 
arteriole is narrowest allows the greatest increase in arteriolar resistance 
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with the least increase in tension of the arteriolar wall. This is not neces- 
sarily the only mechanism through which autoregulation is accomplished. 
However, the JG cells provide a strategically located preglomerular sensing 
element, and their secretion could influence the resistance of the preglomeru- 
lar sphincter, producing efficient “autoregulation.” In favor of this concept, 
renal decapsulation causes autoregulation to begin at a lower arterial pres- 
sure.*? With decapsulation, less of a rise in arterial pressure would be 
needed to produce a given degree of stretching of the JG cells. If this 
formulation is correct, renin would have to act locally as a vasodilator 
substance on the preglomerular sphincter. 

Another phenomenon that seems to be related to the degree of distention 
of the renal arterial system is the rate of sodium excretion. Selkurt found 
that a rise in the pressure of blood perfusing the renal artery would evoke 
an accelerated excretion of sodium without changing the rate of glomerular 
filtration.** Conversely, a decrease in the pressure of blood perfusing the 
renal artery would quickly drop the rate of sodium excretion, again without 
changing the rate at which sodium was being filtered through the glomeruli.’ 
Blake and co-workers ** have made similar observations in regard to the 
lower perfusion pressures. The perfusion pressure somehow affects the 
rate of sodium reabsorption by the renal tubular cells. Again, the juxta- 
glomerular cells could be the sensing element in this process. A rise in per- 
fusion pressure would distend the JG cells and probably cause them to 
secrete less renin (as indicated by the fact that they degranulate under these 
circumstances ).’' The diminished local concentration of renin might 
directly or indirectly cause the renal tubule to reabsorb less sodium, and 
a sodium diuresis would occur. Renin, as a local hormonal substance, 
might somehow affect the renal tubule directly. There is also evidence that 
renin stimulates the zona glomerulosa of the adrenal,*” *’ so that a slower 
secretion of renin might cause the tubular cells to be influenced by a lower 
concentration of aldosterone. In this way, renin could influence the tubular 
cells indirectly. It is possible that the JG cells may be intimately related 
to the regulation of sodium excretion by the kidney. Along these lines, 
it is pertinent to note that the kidneys of salt water fish contain no renin, 
while the kidneys of fresh water fish, which must conserve sodium, contain 
abundant amounts of renin.*” ® It has been mentioned above that low 
intakes of sodium produce hypergranulation, and high intakes, degranulation 
of the JG cells, along with the appropriate change in the renal excretion of 
sodium. The influence of these diets on blood volume, particularly the 
volume of blood in the renal arterial system, may be the mechanism through 
which they affect the JG cells. If the juxtaglomerular cells did sense blood 
volume changes and also influenced sodium excretion, they would qualify as 
one of the long-sought-after “blood volume and extracellular fluid volume 
regulating centers.” There are many lines of evidence which suggest that 
such a center is located somewhere in an arterial wall and is responsive to 


: 
3 
4 
4 


406 LOUIS TOBIAN February 1960 


greater or less degrees of distention of the arterial wall in which it is located.** 
The JG cells are at least in an anatomic location which would permit them 
to sense the degree of distention of the arterial system. Whether or not the 
JG cells are involved, the experiments of Selkurt and Blake strongly suggest 
that some “volume regulating center’? may be located in the renal arterial 
system. Two other observations, when considered together, point in the 
same direction. Rochlin and co-workers * have recently shown with an 
impeccable method that the blood volume of a group of patients with essential 
hypertension is 12% lower than that of a group of normotensive controls 
matched for age and weight (p< 10%). In these hypertensive patients 
the elevated arterial pressure would be expected to distend the arterial tree 
abnormally, and to register falsely on some “volume regulating center” as 
a plethora of blood and extracellular fluid. Such false stimulation of the 
“center’’ would be expected to result in some diminution of blood volume 
(as was observed), and would also be expected to promote the accelerated 
sodium diuresis that hypertensive patients have following a standard sodium 
or water load.°*°*°*°* On the other hand, rats with a clip narrowing the 
renal artery,°* or with encapsulated kidneys,’ have a hypertension that is 
accompanied by an abnormal increase in blood volume and extracellular 
fluid volume. In this case the hypertension is present but is unable to over- 
distend the part of the renal arterial system which lies within the kidney 
parenchyma. If the hypertension which overdistends the renal arteries 
causes a drop in blood volume, and the hypertension which is associated with 
underdistended renal arteries causes a rise in blood volume, one can per- 
tinently wonder whether an important “blood volume regulating center” 
is not located within the renal arterial system. It would most likely be the 
juxtaglomerular cells. 

Regardless of whether these speculations have any validity, the great 
reactivity of the juxtaglomerular cell-renin system to diverse physiologic 
stimuli strongly suggests that the JG cells have important regulatory func- 
tions in health and disease. 


SUMMARIO IN INTERLINGUA 


Le cellula juxtaglomerular se trova intra le pariete del afferente arteriola 
glomerular. Illo es un cellula secretori e ha granulos secretori in su cytoplasma. 
Le renina in le ren es trovate in le mesmissime location como le cellulas juxtaglo- 
merular. Le renina es intra o justo adjacente a ille cellulas. In plus, in multe dif- 
ferente experimentos le quantitate del extrahibile renina se ha monstrate frappante- 
mente ben correlationate con le numero del granulos in le cellulas juxtaglomerular. 
I] es probabile que iste granulos contine renina, sed isto ha non ancora essite provate 
con certitude absolute. In omne caso, il pare plausibile supponer que renina es le 
substantia secernite per le cellulas juxtaglomerular. 

Multe observationes suggere que le cellulas juxtaglomerular age como tensio- 
receptores, i.e. que illos reduce le intensitate de lor secretion quando le afferente 
arteriolas glomerular se trova in stato de hyperdistension e augmenta lor secretion 
quando le arteriolas afferente es hypodistendite. De accordo con iste principio, 
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quando un ren es exponite a tensiones arterial hypertensive, le granulos juxtaglo- 
merular es reducite in numero, Le granulos in un ren se augmenta usualmente in 
numeros quando le arteria renal es partialmente restringite. Le nivello del secretion 
mineralocorticoide etiam exerce un influentia super le granularitate juxtaglomerular : 
Carentia induce hypergranulation, e un excesso tende a producer disgranulation. 
In plus, le nivello de natrium in le dieta affice le granulos juxtaglomerular: Un dieta 
a basse contento de natrium produce hypergranularitate, e le ingestion de multe 
natrium produce disgranulation. Viste que manipulationes de natrium e del mineralo- 
corticoides affice le volumine de sanguine e presumibilemente le volumine sanguinee 
in le arteriolas afferente, il es possibile que iste agentes altera le granularitate del 
cellulas juxtaglomerular per alterar le grado de distension de illos. 

Le exacte rolo physiologic del cellulas juxtaglomerular es non ancora cog- 
noscite con certitude absolute. Il es justificate specular que illos ha un rolo importante 
in sensar un restriction del arteria renal o un incapsulation constrictori circum le 
ren e que, per augmentar lor secretion, illos causa un inhibition del renal mechanismo 
antihypertensive. Il es etiam possibile que le cellulas juxtaglomerular ha un rolo 
in le autoregulation circulatori del ren. Il etiam pote esser que iste cellulas age 
como “receptores voluminal”, i.e., que illos sensa alterationes in le volumine de san- 
guine e de liquido extracellular e regula appropriatemente le mesura del re-absorption 
de natrium in le tubulos renal per alterar le intensitate de lor secretion. Le forte 
reactivitate del systema de cellula juxtaglomerular e renina al effecto de diverse 
stimulos physiologic suggere con alte grados de probabilitate que le cellulas juxta- 
glomerular ha importante functiones regulatori in sanitate e maladia. 
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CORONARY MIMICRY: NORMAL VARIANTS, AND 
PHYSIOLOGIC, PHARMACOLOGIC AND PATHO- 
LOGIC INFLUENCES THAT SIMULATE 
CORONARY PATTERNS IN THE 
ELECTROCARDIOGRAM * 


By Henry J. L. Marriott, M.D., Baltimore, Maryland 


THE ancient and admirable precept of the Coan school—‘make a habit 
of two things—to help, or at least to do no harm’’—is more apropos today 
than it was when medicine was practiced in the sunlit groves of a Greek 
temple. Yet too often it is a principle more honored in the breach than in 
the observance. It is bad enough when we do our patients harm by over- 
zealous or misguided therapy; it may be even worse when we injure them 
with a false diagnostic label. Already far too many persons are limping 
their apprehensive ways through life, maimed by the unkind cuts of electro- 


cardiographic misinterpretation. 

Most people do not realize what risks they run when they submit to an 
electrocardiogram. The value of having a base line tracing for future 
comparison is not infrequently offset by faulty interpretation of the initial 
record and the consequent birth of a cardiac neurotic. The great Frank 
Wilson, shortly before his death, expressed the disillusioned regret that most 
people were in greater danger of having their peace and happiness shattered 
by an erroneous electrocardiographic interpretation than of being injured 
by an atomic bomb.t | Nowadays, with “routine” electrocardiograms rife, 
the danger is certainly not becoming less. 

The potential of misdiagnosis is well illustrated by the case recently 
described by Evans.* A bus driver’s chest pain was clinically attributed 
to coronary thrombosis, and an electrocardiogram was said to confirm the 
presence of “angina.”” Thus stigmatized with a “coronary” diagnosis, he 
spent six weeks in bed and then vainly attempted to obtain reémployment 
to support his invalid wife and four sniaii children. After repeated unsuc- 
cessful attempts, depression overcame him and impelled him to suicide. 
Necropsy revealed normal coronary arteries and a healthy myocardium. 

That the electrocardiogram possesses this harmful potential is not widely 


appreciated even among the medical elite; and it therefore seems worth while 


* Received for publication June 18, 1959. 
From the Departments of Medicine, University and Mercy Hospitals, Baltimore, Mary- 


land. 
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to emphasize in review how harm can accrue to the defenseless patient who 
is the victim of electrocardiography. 

There can be no dispute that, provided his knowledge is adequate, the 
proper man to interpret the electrocardiogram is the man who knows and 
cares for the patient; and he should, if possible, be present at the time the 
tracing is taken so that he can there and then decide whether additional leads 
are desirable, or whether a deep expiration or other maneuver is in order 
to confirm innocence or establish guilt. Unfortunately, most practitioners 
who possess an electrocardiograph machine do not have the special inter- 
pretive skills required, and so the tracing has to be sent to an expert in the 
field of interpretation. This is less than ideal, but the gap can be sub- 
stantially bridged by placing at the interpreter’s disposal as many clinical 
details as possible. The importance of this bridge cannot be overestimated, 
yet much too often the aggregate of [ECG-machine-plus-interpreter is 
treated with the indignity of an expensive slot machine. This is not to get 
the most for your patient’s 300 nickels. For example, it is important for 
the interpreter to know whether the preoperative patient who is exposed to 
the “routine” electrocardiogram is about to be operated on for a hernia or a 
gall-bladder; an uncomplicated hernia does not affect the repolarization 
processes of the myocardium, but a diseased gall-bladder apparently can. 
Again, it is not infrequently helpful to know whether the patient is fat or 
thin, Negro or white, young or old, nervous or sanguine, and has a full or 
empty stomach, as well as to know the more obviously relevant details, 
such as the presence of known heart disease, the blood pressure, whether 
digitalis is being received, and so on. 

The following does not pretend to be a comprehensive review of the 
innumerable facets of this subject; it offers a sampling, indeed a rather 
thorough sampling, of the known possibilities that can lead to diagnostic 
confusion. The references have been restricted to works in English, and 
they have been given priority for one or more of the following qualifications : 
recency, accessibility of publication, quality of reproduced tracings, and 
value as a review of the particular subject, or as a steppingstone to further 
pursuit of the subject. Although many previous surveys of various aspects 
of this subject have been published,’ * the gospel requires to be preached with 
increasing fervor. 

If the matter is boiled down to its essence, we find that the great majority 
of electrocardiographogenic injuries are caused by labeling as “coronary” 
various patterns that are not produced by coronary disease. Some of these 
are produced by equally serious cardiac involvement that is not coronary in 
origin, and then the error is more academic than harmful; but at the other 
extreme are normal variants that are not recognized as such, and here the 
injury may be very real. Intermediate between are changes which are 
decidedly abnormal but which are due to factors other than cardiac. We 
can summarize the situations as follows : 
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Normal variations misinterpreted as abnormal. 
2. Abnormalities caused by extracardiac influences : 


a) Physiologie. 
b) Pharmacologic. 
c) Pathologie. 


3. Abnormalities caused by cardiac disease other than coronary. 


When patients in categories 1, 2a and 2b are labeled as cardiacs, the sin is 
obviously greatest. When heart disease is attributed to the patient in 
category 2c the sin is great enough, especially when the underlying cause 
is surgical, and the confident diagnosis of coronary disease stays the needed 
scalpel; on the other hand, disease is at least present elsewhere in the body, 
and if the abnormal electrocardiogram stimulates the clinician to search 
further and uncover the underlying extracardiac lesion, the harm is turned 
to eventual good. In category 3, the sin is only qualitative, in that heart 
disease is present and, although it is not of coronary type, is likely to be of 


TABLE 1 


Normal or Near-Normal Variants 


A. T-wave inversions 

Tz inversion in occasional normals 

Ty, inversion in pregnancy or obesity 

“Isolated T-wave negativity” in V4-s 

“Juvenile pattern,” especially in Negroes 

T-wave inversion with funnel chest 
B. S-T segment shifts 

S-T elevation in normals, especially Negroes 

S-T depression due to T, wave 

ST-T depression in “suspended heart” 

ST-T depression associated with pericardial calcification 
C. Conduction disturbances 
Prolonged P-R in occasional normals 
Bundle-branch block in apparent normals 
Wolff-Parkinson-White syndrome masquerading as infarction 


comparable significance. The fault, therefore, is often only academic, in 
that the clinician may be blinded to the true type of cardiac involvement by 
the confident diagnosis of coronary disease. Let us take up each of these 


categories in turn. 

First come the changes that are normal or near-normal variants (table 
1). An inverted T wave in Lead 2 is an occasional finding, especially in 
asthenic individuals with vertical hearts; ° this anomaly is exaggerated by 
inspiration and by sitting upright, and, conversely, the T wave may become 
upright on full expiration when the patient is supine. Passive tilting, as 
well as active sitting, may invert the T waves in Lead 2 in some persons.”° 
Significant depression of the ST-T segment in Leads 2 and 3 and left pre- 
cordial leads has been explained on the basis of an innocent anatomic syn- 
drome, “the suspended heart,” with typical radiologic appearances and no 
increase in ST-T depression after exercise."’ 
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In conditions that elevate the diaphragm, such as pregnancy and obesity, 
T waves in the precordial leads derived from the neighborhood of the apex 
may be inverted.** It has also been shown that gain in body weight may be 
associated with inversion of left precordial T waves, which return to normal 
with loss of weight.’* Grant and associates drew attention to a similar 
pattern, sometimes observed in apparently normal individuals, which they 
refer to as “isolated T-wave negativity.”** These persons show inversion 
of the T wave in V4 and Vs, with otherwise normal precordial T waves. 

It is well known that precordial T waves may be normally inverted in 
children. The natural evolution to adult form is sometimes delayed, and 
this tendency persists longer in women, and especially in Negroes.* Nu- 
merous reports have pointed out the not infrequent occurrence of various 
ST-T “abnormalities” in the normal Negro, both American ***** and South 
African."® Precordial T-wave inversion, persisting into adult life and re- 
ferred to as the “juvenile pattern,” is found in only about 1% of Caucasians," 
whereas it is present in 11 or 12% of Negroes.” ** Striking elevation of 
the precordial S-T segments, sometimes to as much as 4 mm., 1s also more 
common in Negroes, and when this is associated with T-wave inversion as 
well, the simulation of acute infarction is close indeed. Unusual S-T eleva- 
tion as a normal variant has been described in the limb leads, in right pre- 
cordial and in mid and left precordial leads.‘°** Such elevations usually 
return to the iso-electric line with exercise. 


Where the P wave is normally upright, the Tp wave is normally inverted. 
The depression of the base line so caused, especially if the P-R interval is 
relatively short, may carry beyond the QRS complex and so give the ap- 


pearance of a low take-off of the S-T segment,** which may well be inter- 
preted as an abnormality. 

In studies of large numbers of normal adults there are always a few who 
show changes suggestive of conduction disturbances. A small percentage 
show P-R intervals of longer duration than 0.20 sec., ***’ sometimes to as 
much as 0.28 sec. Others give evidence of intraventricular disturbances. 
A QRS duration of 0.12 sec. without the otherwise characteristic pattern 
of bundle branch block is occasionally seen.** Among marathon runners, 
whose cardiovascular competence can hardly be questioned, a pattern sug- 
gesting right bundle branch block has been observed.” Even left bundie 
branch block is claimed to have a “benign” form,*” ** and has been reported 
as a familial trait.** In Wolfram’s series, seven out of 17 examples were 
considered to be benign. ‘Four of the patients without evidence of clinically 
significant cardiac disease now have deeply rooted psychic disturbances which 
are due to their knowledge of the presence of bundle branch block and to 
the interpretation placed upon this by their physicians. These crippling 
cardiac neuroses were precipitated by improper clinical evaluation and need 
not have occurred. Disease of the heart should not be diagnosed whether 
bundle branch block be present or not... .” ** In Packard’s series of 1,000 
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healthy young aviators,** one 29 year old pilot showed left bundle branch 
block which was unchanged after 12 years of active aviation. 

Another anomaly, which perhaps cannot be considered as a normal vari- 
ation but at least represents a relatively benign deviation that can be mis- 
taken for a relatively serious one, is the Wolff-Parkinson-White (pre- 
excitation) syndrome, when the slow initial component of the QRS complex 
happens to be negative in Leads 2, 3 and aVF, as it is in a significant per- 
centage of cases; when this is so it may be misinterpreted as evidence of 
inferior (“posterior”) infarction.*” *° 

Two further conditions may be mentioned here. Occasionally, in ap- 
parently healthy people, localized calcification of the pericardium occurs; 
this may be associated with marked ST-T depression,** due presumably to 
accompanying superficial epicardial scarring. Patients with funnel chest 
not infrequently show T-wave abnormalities ** which may be misinterpreted 
by one who is unaware of the associated skeletal deformity. 


TABLE 2 


Physiologic and Pharmacologic Influences 


Posture Digitalis 
Exercise Quinidine 
Eating Procaine amide 
Cold Epinephrine 
Fever Norepinephrine 
Hyperventilation Atropine 
Startle Protoveratrine 
Tachycardia Veratrum viride 
Altitude Insulin 
Anxiety, fear, DOCA 
ete. Antimony 
Emetine 
3arbiturate 
Nicotine, 


etc. 


Next come abnormal changes that are induced by physiologic stimuli 
arising outside the heart (table 2). Such changes are obviously not in- 
dicative of heart disease, and revert to normal soon after the stimulus is 
removed. 

It has already been mentioned that change in posture can alter the polarity 
of T waves, so that a Tz normally upright in recumbency may become in- 
verted when the patient sits or stands. The P-R interval may also be 
affected by posture, becoming abnormally prolonged on sitting or standing.*® 
Exercise can produce marked T-wave inversions in susceptible normal sub- 
jects. The simple act of eating may be associated with flattening or inver- 
sion of T waves; * ***' this is apparently related to the carbohydrate content 
of the meal, and is well illustrated in the dumping syndrome, where absorp- 
tion of sugar is unusually rapid. The changes can be forestalled by adding 
a 3 gm. dose of potassium chloride to the meal.** Eating may also prolong 
A-V conduction.‘ 
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The effect of cold has been observed and studied in many ways. Cooling 
of the precordium with an icebag can produce sharp inversion of precordial 
T waves,* and this response is more marked in Africans than in Europeans.*° 
Similarly, the drinking of iced water can lead to lowering or inversion of 
T waves within a few minutes.** Exposure to arctic temperatures is claimed 
to facilitate ST-T depression and other abnormal electrocardiographic 
changes following exercise.” ST-T depression and prolongation of P-R, 
ORS and Q-T intervals develop progressively as the body temperature falls 
during induced hypothermia.** ** During the chill and flush phase of fever 
caused by typhoid vaccine, frankly abnormal ST-T changes have been 
reported.** 

Hyperventilation causes inversion of previously upright precordial T 
waves in about 11% of subjects,*® and brings to light latent examples of the 
“juvenile” pattern; ** this is probably due to a vagal effect, rather than to 
respiratory alkalosis, as was previously thought, for it can be prevented by 
Probanthine."* 

A sudden fright, as one induced by a nearby pistol shot, causes rapid 
inversion of T waves; ** complete right bundle branch block lasting for sev- 
eral days has been reported in one case.” 

The so-called “post-tachycardia syndrome,” consisting of more or less 
prolonged ST-T dislocations following a paroxysm of tachycardia, is well 
recognized to occur in perfectly normal hearts.** This may readily be mis- 
interpreted, especially if the patient is first seen after a paroxysm. Exposure 
to high altitudes, until acclimatization has occurred, often leads to significant 
precordial T-wave inversion.*” *° 

Severe anxiety has been reported to prolong the P-R interval to as 
long as 0.72 sec.,°* and has produced a second degree A-V_ block with 
Wenckebach periods.*” S-T depression and T-wave inversion can also 
result from anxiety,” ** and these changes can be reproduced by the sub- 
cutaneous injection of small doses of adrenalin.** As this is so, it has been 
well pointed out that the first electrocardiogram is no more reliable than is 
the initial blood pressure reading in an anxious patient. A useful summary 
and analysis of the effects of exercise, eating, posture and respiration has 
recently appeared.*” °° 

Among pharmacologic stimuli, the effects of digitalis and quinidine are 
universally known. Pronestyl ** causes changes similar to those of quini- 
dine. It was mentioned above that adrenalin could cause ST-T depression ; 
similar horizontal or depressed S-T segments, with sharp-angled ST-T junc- 
tions like those produced by coronary insufficiency, can result from nor- 
epinephrine administration, and these changes are accentuated by atropine.” 
Protoveratrine can prolong the P-R interval,°* and can produce higher grades 
of A-V block as well as A-V dissociation.” Veratrum viride *’ can also 
produce A-V block and, given intravenously, has also been reported to cause 


T-wave inversion in left precordial leads.°* Among other drugs may be 
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mentioned the T-wave inversion, which may occur with overdosage of 
insulin or desoxycorticosterone acetate (DOCA),®* T-wave changes pro- 
duced by antimony compounds,” and the Q-T prolongation and precordial 
T-wave inversion that may accompany emetine therapy and last for weeks.” 
Barbiturate poisoning is associated with ST-T abnormalities in a high per- 
centage of cases.°” Smoking can produce a wide variety of abnormalities 
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in susceptible persons. 

The next group consists of extracardiac diseases often associated with 
electrocardiographic abnormalities (table 3). In many of these the myo- 
cardium becomes secondarily diseased, but usually reversibly so; and the 
prognosis for the heart, unless it becomes overwhelmingly involved, is the 
same as that for the underlying extracardiac disease. 


TABLE 3 


Reversible Extracardiac Syndromes 


Allergic reactions Lead poisoning 
Vitamin deficiencies Radiation 
Anemia Endocrine disorders 
Hemorrhage, shock pheochromocytoma 
Infections, including hypothyroidism 
diphtheria hyperthyroidism 
poliomyelitis Addison's disease 
pneumonia Electrolyte disturbances a 
typhoid Cerebrovascular accidents 
measles Psychosis 
mumps Acute glomerulonephritis 
influenza Heat stroke 
tetanus Acute cor pulmonale 
mononucleosis Abdominal diseases 
hepatitis appendicitis 
spirochetal jaundice pancreatitis 
hemorrhagic fever gall-bladder disease, 
Chagas’ disease etc. 
erythema nodosum, 
etc. 


Nonspecific ST-T abnormalities, especially T-wave inversion, have been 
observed to accompany allergic reactions to many drugs, including histamine, 
aspirin, sulfonamide, penicillin and serum."*°’ Sulfonamide sensitivity has 
also been known to produce right bundle branch block,*® and actual myo- 
cardial infarction has complicated severe allergic reactions to penicillin *' 
and serum. 

Severe vitamin deficiencies, especially beriberi,’* and other nutritional 
diseases ** may be associated with ST-T abnormalities. Severe anemias * “° 
may produce changes indistinguishable from those of coronary disease ; 
these include ST-T shifts and P-R prolongation. Similarly, acute hemor- 
rhage ‘* can cause marked but reversible electrocardiographic changes in 
both those who have and those who have not any evidence of coronary 
disease. These changes, moreover, cannot always be correlated with the 
degree of shock, level of blood pressure or concentration of hemoglobin. 
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Numerous infectious diseases, perhaps by producing an associated myo- 
carditis, can produce changes in the electrocardiogram that cannot be dis- 
tinguished from the changes of coronary insufficiency.’* Notable among 
these for their ability to produce ST-T depression, A-V block and other 
abnormalities are: diphtheria,” poliomyelitis,°“* primary atypical pneu- 
monia “* (especially when it affects the lower lobes), typhoid,*’ measles,“ 
mumps,*’ influenza,*’ tetanus,** infectious mononucleosis,“ and epidemic 
hepatitis.“ Right bundle branch block in diphtheria,” right ventricular 
strain in poliomyelitis ** and atrial fibrillation in spirochetal jaundice ** have 
been described. T-wave abnormalities also occur in leptospirosis *” *? and 
in a high percentage of patients with acute hemorrhagic fever.”” In 
Chagas’ disease, electrocardiographic abnormalities, of which the most com- 
mon is right bundle branch block, occur in 87% ; °° T-wave inversion is 
also frequent. 

Numerous forms of myocarditis besides those due to infections can pro- 
duce electrocardiographic changes, including ST-T displacements, A-V block 
and intraventricular block.*“* Myocarditis is a rare complication of lead 
poisoning,”’ with accompanying ST-T abnormalities. Following radiation 
therapy to thoracic areas, T-wave inversions indistinguishable from cor- 
onary changes may occur.** Myocardial involvement with significant ST-T 
changes has been reported in erythema nodosum.” 

A number of endocrine disorders are associated with abnormalities in 


94 


the electrocardiogram. Pheochromocytoma, in the absence of sustained 
hypertension, may be associated with ST-T abnormalities presumably due 
to an excess of circulating catecholamines.’’’ Flattening or inversion of 
T waves is well recognized in hypothyroidism, and similarly occurs in the 
hypopituitarism of pregnancy; ‘’’ in myxedema complete A-V_ block has 
also been reported.’’* Thyrotoxicity has been complicated by reversible 
bundle branch block.'’* ST-T depression and P-R prolongation are found 


not infrequently in Addison’s disease.*”* 


Electrolyte disturbances, particularly potassium shifts, are well known 
for their effects on the electrocardiogram.'’” **’ The depressed S-T, lowered 
T wave and apparent prolongation of the Q-T interval in hypokalemia may 
well be mistaken for coronary insufficiency, while the tall, pointed T waves 
of potassium intoxication may be confused with ischemia or inferior in- 
farction.*** 

Intracranial disease, of both organic and psychic origin, can cause sig- 
nificant electrocardiographic changes. Cerebrovascular accidents have pro- 
duced abnormally large and wide T waves, both negative and positive; *”* 
and, indeed, “ischemic’’ T wave changes and S-T shifts of “injury’’ have 
been seen in cerebral accidents, with no evidence of acute myocardial involve- 
ment at autopsy.” Again, T-wave abnormalities are not uncommon in 
psychotic patients, and may return to normal following successful therapy.*”” 

Acute glomerulonephritis ** not uncommonly produces T-wave inver- 
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sions, and following heat stroke *° ST-T changes may persist for months. 
Pulmonary embolism can produce a variety of electrocardiographic abnor- 
malities, including a “QsTs pattern” and/or T-wave inversions in right 
precordial leads,’ either of which may beget the notion of myocardial 
infarction. 

Because of the surgical implications of misdiagnosis, abdominal diseases 
comprise a most important group in this category. It is probably true to 
say that any acute and many chronic abdominal disorders can seriously 
disturb the electrocardiogram. Among them, for example, it is well known 
that such conditions as acute appendicitis,’* acute pancreatitis and gall- 
bladder disease"** **° can mimic the changes of coronary insufficiency or even 
myocardial infarction. 

Finally comes the group of noncoronary diseases which directly invade 
and involve the heart and are mostly irreversible (table 4+). Many of these 
are of serious import, and the distinction from coronary involvement is often 


TABLE 4 


Primary, Major or Irreversible Noncoronary Cardiac Involvement 


Rheumatic disease Echinococcal disease 
Hypertension Sarcoidosis 
Cor pulmonale Marfan’s disease 
Primary amyloidosis Fibroelastosis, etc. 
Hemochromatosis Paget's disease 
Syphilitic gummata Neuromuscular disorders 
Leukemia Friedreich's ataxia 
Isolated myocarditis dystrophia myotonica 
Connective tissue diseases progressive muscular dystrophy 
systemic lupus myasthenia gravis 
polyarteritis myotonia atrophica 


scleroderma 
dermatomyositis 


more of academic interest than of benefit to the patient. From a diagnostic 
point of view, however, the distinction may be important, because the errone- 
ous label of coronary disease may prevent the physician in charge of the 
patient from searching further for the true lesion. Others in this group 
are less serious, and, indeed, one might say that the cardiac involvement is 
a mere incident in an irreversible extracardiac disease. 
To begin with, any condition which leads to ventricular hypertrophy,"'” 
such as rheumatic heart disease,’ hypertension or emphysema, may lead 
to loss of R waves in certain precordial leads and so suggest infarction to 
those who have too much respect for Q waves per se.""’ It has also been 
well pointed out in patients with cardiomegaly that benign factors, such as 
mere respiration and slight shifts in the position of the exploring electrode 
in the neighborhood of the transitional zone, can produce changes that may 
be readily mistaken for acute infarction.'*” 

Some processes, such as primary amyloidosis,’ 
* neoplasm ***'*°. or syphilitic gummata, may produce changes indistin- 
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guishable from coronary disease with myocardial fibrosis ; ST-T abnormalities 
may develop, or myocardial infarction may be simulated. Leukemic in- 
filtration may produce ST-T changes and A-V block.’** The pattern of 
infarction has resulted also from isolated Fiedler’s myocarditis.*** The 
collagen diseases,'”® including systemic lupus, necrotizing angiitis, sclero- 
derma **° and dermatomyositis, depending upon the degree and location of 
myocardial involvement, can produce minor or major electrocardiographic 
changes. Echinococcus disease of the left ventricle *** can produce T-wave 
changes similar to those of severe coronary insufficiency. In sarcoidosis,’** 
ST-T abnormalities as well as A-V block and intraventricular block are not 
infrequently found. The cardiovascular involvement which commonly char- 
acterizes Marfan’s syndrome *** (arachnodactyly) may be associated with 
A-V and intraventricular blocks. 

Another group of rare disorders, still shrouded in nosologic uncertainty, 
and including such descriptive terms as endocardial fibrosis,“***** fibro- 
elastosis *** and endocardial elastomyofibrosis,*** may be associated with 
nonspecific ST-T changes, or even mimic the pattern of infarction; or they 
may be accompanied by complete A-V_ block, intraventricular block or 
various arrhythmias. In Paget’s disease, calcification of the membranous 
interventricular septum '*’ sometimes occurs, and this may result in com- 
plete A-V block. A-V block of varying degree can of course also be caused 
by strategically placed amyloid deposits, syphilitic gumma or neoplasm. 

In many instances in the heterogeneous group of neuromuscular diseases, 
the muscle of the heart does not escape the general process, and electro- 
cardiographic abnormalities may ensue; thus nonspecific QRS or ST-T 
abnormalities are seen in Friedreich’s ataxia,’*” *** dystrophia myotonica,"*~ 
“8 progressive muscular dystrophy and myasthenia gravis.’** In 
myotonia atrophica,’*** first degree A-V block is rather common, and both 
this and intraventricular block occur not uncommonly in dystrophia myo- 
tonica.’** 

In this cursory and incomplete review, nearly 100 situations have been 
catalogued in which the electrocardiographic pattern can be confused with 
that of coronary disease. Something will have been accomplished if this 
survey opens some eyes to the numerous pitfalls of electrocardiography. A 
further purpose will be served if it supplies interested readers with a sys- 
tematic reference catalogue of coronary imitators. 

The electrocardiograph machine is an instrument of considerable pre- 
cision, but the interpretation of its precise record is another matter, for the 
electrocardiogram has a high coefficient of nonspecificity, and it never 
proclaims the cause of the disturbance it reveals, except by inference. Thus, 
while it is important to realize that a normal electrocardiogram by no means 
excludes heart disease, it is even more important to recognize the converse— 
which is indeed the main message of this review—that an abnormal electro- 
cardiogram does not necessarily indicate an abnormal heart. 
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SUMMARIO IN INTERLINGUA 


Es sublineate le serie consequentias que pote resultar del malinterpretation del 
electrocardiogramma. Il ha occurrite que un patiente esseva impellite a invalidismo 
e mesmo al suicidio in consequentia de erronee interpretationes electrocardiographic. 
Il es desirabile que le interpretation del electrocardiogramma clinic es facite per le 
medico qui tracta le patiente in question, e si isto es impossibile, le interprete dis- 
tachate debe esser providite de complete detalios clinic. 

Le majoritate del errores nocive concerne le attribution de deviationes electro- 
cardiographic a morbo coronari. Iste typo de error pote esser gruppate in quatro 
categorias: (1) Variationes normal que es malinterpretate como anormal; (2) 
anormalitates causate per eliminabile influentias extracardiac de character physiologic 
o pharmacologic; (3) anormalitates causate per morbos extracardiac; e (4) anor- 
malitates causate per morbo cardiac de origine non coronari. Sub iste titulos le 
varie conditiones que pote simular morbo coronari es listate e discutite. 


BIBLIOGRAPHY 


1. Wilson, F. N.: Foreword to Lepeschkin’s Modern electrocardiography, Vol. I: The 
P-Q-R-S-T-U complex, 1951, The Williams and Wilkins Company, Baltimore. 

2. Evans, W.: Faults in the diagnosis and management of cardiac pain, Brit. M. J. 1: 
249, 1959. 

. Sensenbach, W.: Some common conditions, not due to primary heart disease, that may 
be associated with changes in the electrocardiogram, Ann. Int. Med. 25: 632, 1946. 

4. Littman, D., and Bland, E. F.: Some pitfalls in electrocardiography, M. Clin. North 
America 37: 1341, 1953. 

. Levine, H. D.: Non-specificity of the electrocardiogram associated with coronary artery 


disease, Am. J. Med. 15: 344, 1953. 


mn 


6. Prinzmetal, M., Goldman, A., Massumi, R. A., Rakita, L., Schwartz, L., Kennamer, R., 
Kuramoto, K., and Pipberger, H.: Clinical implications of errors in electrocardio- 
graphic interpretation. Heart disease of electrocardiographic origin, J. A. M. A. 161: 
138, 1956. 

7. Hyman, A. S.: Clinical implications of electrocardiographic misinterpretation. Some 


observations about T wave abnormalities, New York State J. Med. 57 (Pt. IT) : 2659, 
1957. 
8. Davies, L. G.: Observer variation in reports on electrocardiograms, Brit. Heart J. 20: 
153, 1958. 
. White, P. D., Chamberlain, F. L., and Graybiel, A.: Inversion of the T waves in lead 
II caused by a variation in position of the heart, Brit. Heart J. 3: 233, 1941. 
Horwitz, O., and Graybiel, A.: Prolongation of the Q-T interval in the electrocardio- 
gram occurring as a temporary functional disturbance in healthy persons, Am. Heart 
J. 35: 480, 1948. 
11. Evans, W., and Lloyd-Thomas, H. G.: The syndrome of the suspended heart, Brit. 
Heart J. 19: 153, 1957. 

12. Jaffe, H. L., Corday, E., and Master, A. M.: Evaluation of the precordial leads of the 
electrocardiogram in obesity, Am. Heart J. 36: 911, 1948. 

13. Kadish, A. H.: Correlation of changes in body weight with electrocardiographic pat- 
tern, Am. Pract. and Digest Treat. 4: 513, 1953. 

14. Grant, R. P., Estes, E. H., and Doyle, J. T.: Spatial vector electrocardiography. The 
clinical characteristics of S-T and T vectors, Circulation 3: 182, 1951. 

15. Littman, D.: Persistence of the juvenile pattern in precordial leads of healthy adult 

Negroes, with report of electrocardiographic survey on three hundred Negro and two 

hundred white subjects, Am. Heart J. 32: 370, 1946. 


10. 


: 
| 

“a 

| 

ees 


422 


15 


16 


17. 


ze. 


25. 


24. 


HENRY J. L. MARRIOTT February 1960 


a. Goldman, M. J.: Normal variants in the electrocardiogram leading to cardiac invalid- 
ism, Am. Heart J. 59: 71, 1960. 
. Grusin, H.: Peculiarities of the African’s electrocardiogram and the changes observed 
in serial studies, Circulation 9: 860, 1954. 
Wasserburger, R. H., and Lorenz, T. H.: The effect of hyperventilation and Proban- 
thine on isolated RS-T segment and T-wave abnormalities, Am. Heart J. 51: 666, 
1956. 
. Wasserburger, R. H.: Observations on the “juvenile pattern” in adult Negro males, 
Am. J. Med. 18: 428, 1955. 

. Chelton, G. L., and Burchell, H. B.: Unusual RT segment deviations in electrocardio- 
grams of normal persons, Am. J. M. Sc. 230: 54, 1955. 

. Edeiken, J.: Elevation of the RS-T segment, apparent and real, in the right precordial 
leads as a probable normal variant, Am. Heart J. 48: 331, 1954. 

. Wasserburger, R. H., Ward, V. G., Cullen, R. E., Rasmussen, H. K., and Juhl, J. H.: 
The T-a wave of the adult electrocardiogram: an expression of pulmonary emphysema, 
Am. Heart J. 54: 875, 1957. 

Stewart, C. B., and Manning, G. W.: A detailed analysis of the electrocardiograms 
of 500 R.C.A.F. aircrew, Am. Heart J. 27: 502, 1944. 

Graybiel, A., McFarland, R. A., Gates, D. C., and Webster, F. A.: Analysis of the 
electrocardiograms obtained from 1000 young healthy aviators, Am. Heart J. 27: 524, 
1944. 

Packard, J. M., Graettinger, J. S., and Graybiel, A.: Analysis of the electrocardio- 
grams obtained from 1000 young healthy aviators. Ten year follow-up, Circulation 
10: 384, 1954. 


. Beckner, G. L., and Winsor, T.: Cardiovascular adaptations to prolonged physical 


effort, Circulation 9: 835, 1954. 


. Vazifdar, J. P., and Levine, S. A.: Benign bundle branch block, Arch. Int. Med. 89: 


568, 1952. 


. Wolfram, J.: Bundle branch block without significant heart disease, Am. Heart J. 41: 


656, 1951. 


. DeForest, R. E.: Four cases of “benign” left bundle branch block in the same family, 


Am. Heart J. 51: 398, 1956. 


. Wolff, L.: Syndrome of short P-R interval with abnormal QRS complexes and 


paroxysmal tachycardia (Wolff-Parkinson-White syndrome), Circulation 10: 282, 
1954. 


30. Kariv, I.: Wolff-Parkinson-White syndrome simulating myocardial infarction, Am. 


Heart J. 55: 406, 1958. 


. Mathewson, F. A. L.: Calcification of the pericardium in apparently healthy people, 


Circulation 12: 44, 1955. 


. Dressler, W., and Roesler, H.: Electrocardiographic changes in funnel chest, Am. 


Heart J. 40: 877, 1950. 


. Mayerson, H. S., and Davis, W. D.: The influence of posture on the electrocardiogram, 


Am. Heart J. 24: 593, 1942. 


34. Rochlin, I, and Edwards, W. L. J.: The misinterpretation of electrocardiograms with 


post-prandial T-wave inversion, Circulation 10: 843, 1954. 


. Simonson, E., and Keys, A.: The effect of an ordinary meal on the electrocardiogram. 


Normal standards in middle-aged men and women, Circulation 1: 1000, 1950. 


. Simonson, E., and McKinley, C. A.: The meal test in clinical electrocardiography, 


Circulation 1: 1006, 1950. 


37. Sears, G. A., and Manning, G. W.: Routine electrocardiography: postprandial T-wave 


changes, Am. Heart J. 56: 591, 1958. 


. Pulvertaft, C. N.: Electrocardiographic changes in the dumping syndrome, Lancet 1: 


325, 1954. 


18 
: 19 
: 20 ae 
al 
> 
: 
SS 
- 
: 


52, 2 CORONARY MIMICRY 423 


. Rahman, S. A., Abhyankar, R. N., and Ali, T.: Effects of cooling the anterior chest 


wall on the T wave of the electrocardiogram, Am. Heart J. 47: 394, 1954. 


. Kaminer, B., and Bernstein, R. E.: Electrocardiographic and plasma potassium re- 


sponses elicited on cooling the chest wall of man, Circulation 15: 559, 1957. 


. Dowling, C. V., and Hellerstein, H. K.: Factors influencing the T wave of the electro- 


cardiogram. II. Effects of drinking iced water, Am. Heart J. 41: 58, 1951. 


. Kuhn, L. A.: The effects of arctic climate and different shelter temperatures on the 


electrocardiogram, Am. Heart J. 51: 387, 1956. 


. Fleming, P. R., and Muir, F. H.: Electrocardiographic changes in induced hypothermia 


in man, Brit. Heart J. 19: 59, 1957. 


. Villamil, A., Franco, R. J., Clavijo, J., and Zuviria, E. M.: Electrocardiographic changes 


in artificial hibernation, Am. Heart J. 53: 365, 1957. 


5. Freedberg, A. S., McManus, M. J., and Altschule, M. D.: The electrocardiogram in 


man during an episode of chill and fever induced by intravenous typhoid vaccine, 


Am. Heart J. 34: 249, 1947. 


. Wasserburger, R. H., Siebeck, K. L., and Lewis, W. C.: The effect of hyperventilation 


on the normal adult electrocardiogram, Circulation 13: 850, 1956. 


. Wasserburger, R. H.: The riddle of the labile T wave, Am. J. Cardiol. 2: 179, 1958. 


. Waldman, S., and Pelner, L.: The post-tachycardia electrocardiographic syndrome, 
I 


Am. Pract. and Digest Treat. 5: 19, 1954. 


. Penaloza, D., and Echevarria, M.: Electrocardiographic observations in ten subjects 


at sea level and during one year of residence at high altitudes, Am. Heart J. 53: 811, 
1957. 


. Penaloza, D., Echevarria, M., Marticorena, E., and Gamboa, R.: Early electrocardio- 


graphic changes produced by ascending to high altitudes, Am. Heart J. 56: 493, 1958. 


. Silverman, J., and Goodman, R.: Extraordinary alteration of the P-R interval in 


neurocirculatory asthenia, Am. Heart J. 41: 155, 1951. 


. Benedict, R. B., and Evans, J. M.: Second degree heart block and Wenckebach phe- 


nomenon associated with anxiety, Am. Heart J. 43: 626, 1952. 
Magendantz, H., and Shortsleeve, J.: Electrocardiographic abnormalities in patients 
exhibiting anxiety, Am. Heart J. 42: 849, 1951. 


54. Mitchell, J. H., and Shapiro, A. P.: The relationship of adrenalin and T-wave changes 


in the anxiety state, Am. Heart J. 48: 323, 1954. 


. Rosen, I. L., and Gardberg, M.: The effects of nonpathologic factors on the electro- 


cardiogram. I. Results of observations under controlled conditions, Am. Heart J. 
53: 494, 1957. 

Gardberg, M., and Rosen, I. L.: The effects of nonpathologic factors on the electro- 
cardiogram. II. Analysis, Am. Heart J. §3: 711, 1957. 

Kinsman, J. M., Hansen, W. R., and McClendon, R. L.: Procaine amide (Pronesty]) 
in the treatment of cardiac arrhythmias, Am. J. M. Sc. 222: 365, 1951. 

Miller, A. J., Cheng, T. O., and Freedman, M. E.: Electrocardiographic changes 
during nor-epinephrine induced hypertension in normal man, Am. Heart J. 50: 567, 
1955. 


. Black, M. M., and Lyons, R. H.: Prolonged depression of atrioventricular conduction 


caused by large doses of protoveratrine, Am. Heart J. 48: 266, 1954. 
Margolin, E. G., Levine, H. D., and Merrill, J. P.: Cardiac arrhythmias associated 
with protoveratrine, Am. Heart J. 52: 257, 1956. 


. Zumoff, B.: Temporary atrioventricular conduction disturbance associated with in- 


gestion of veratrum viride, Am. Heart J. 47: 630, 1954. 
Elek, S., McNair, J. D., and Griffith, G. C.: The electrocardiographic effect of intra- 
venous veratrum viride, Circulation 7: 903, 1953. 


. Judson, W. E., and Hollander, W.: The effects of insulin-induced hypoglycemia in 


patients with angina pectoris, Am. Heart J. 52: 198, 1956. 


: 
7 
; 
56. 
57. 
62. 


4. Derow, H. A.: The heart in renal disease, Circulation 10: 114, 1954. 


HENRY J. L. MARRIOTT February 1960 


5. Tarr, L.: Effect of the antimony compounds, Fuadin and tartar emetic, on the electro- 
cardiogram of man; a study of the changes encountered in 141 patients treated for 
schistosomiasis, Ann. Int. Med. 27: 970, 1947. 

. De Cossio, A. G.: Electrocardiographic changes under emetine therapy, Am. Heart J. 
43: 456, 1952. 

. Kirkegaard, A., and Norregaard, S.: Electrocardiogram in acute severe barbiturate 
poisoning, Acta med. Scandinav. 140: 119, 1951. 

. Contro, S., and Mond, E.: The electrocardiogram in sensitivity reactions, Am. Heart 
510; 1956. 

. Rosenfeld, I., Silverblath, M. L., and Grishman, A.: Allergic shock in humans: report 
of two cases with electrocardiographic findings, Am. Heart J. 53: 463, 1957. 

. Lilienfeld, A., Hochstein, E., and Weiss, W.: Acute myocarditis with bundle branch 
block due to sulfonamide sensitivity, Circulation 1: 1060, 1950. 

. Pfister, C. W., and Plice, S. G.: Acute myocardial infarction during a_ prolonged 
allergic reaction to penicillin, Am. Heart J. 40: 945, 1950. 

. Roussak, H. J.: Myocardial infarction during serum sickness, Brit. Heart J. 16: 218, 
1954. 


3. Benchimol, A. B., and Schlesinger, P.: Beriberi heart disease, Am. Heart J. 46: 245, 


1953. 

. Gillanders, A. D.: Nutritional heart disease, Brit. Heart J. 13: 177, 1951. 

. Lindo, C. L., and Doctor, L. R.: The electrocardiogram in sickle-cell anemia, Am. 
Heart J. 50: 218, 1955. 


76. Sanghvi, L. M., Misra, S. N., Bannerji, K., and Gupta, K. D.: Electrocardiogram in 


chronic severe anemia, Am. Heart J. 56: 79, 1958. 

. Dack, S., Corday, E., and Master, A. M.: The heart in acute hemorrhage: a clinical 
and electrocardiographic study, Am. Heart J. 42: 161, 1951. 

. Fine, I., Brainerd, H., and Sokolow, M.: Myocarditis in acute infectious diseases. A 
clinical and electrocardiographic study, Circulation 2: 859, 1950. 

. Altshuler, S. S., Hoffman, K. M., and Fitzgerald, P. J.: Electrocardiographic changes 
in diphtheria, Ann. Int. Med. 29: 294, 1948. 

. Rose, L. M.: Electrocardiographic changes in acute poliomyelitis in children, Brit. 
Heart J. 14: 391, 1952. 

. Fox, M. J., Sennett, L., and Kuzma, J. F.: Cardiac manifestations of poliomyelitis, 
Lancet 2: 323, 1953. 

. Bradford, H. A., and Anderson, L. L.: Electrocardiographic observations during a 
poliomyelitis epidemic, Ann. Int. Med. 32: 270, 1950. 

. Weinstein, L.: Cardiovascular disturbances in poliomyelitis, Circulation 15: 735, 1957. 
. Painton, J. F., Hicks, A. M., and Hantman, S.: A clinical analysis of primary atypical 
pneumonia with a discussion of electrocardiographic findings, Ann. Int. Med. 24: 
775, 1946. 

. Mainzer, F.: Electrocardiographic study of typhoid myocarditis, Brit. Heart J. 9: 
145, 1947. 

. Ross, L. J.: Electrocardiographic findings in measles, Am. J. Dis. Child. 8: 282, 1952. 
. Weinstein, L.: Cardiovascular manifestations in some of the common infectious dis- 
eases, Mod. Concepts Cardiovas. Dis. 23: 229, 1954. 

. Garcia-Palmieri, M. R., and Ramirez, R.: The electrocardiogram in tetanus, Am. Heart 
J. 53: 809, 1957. 

. Bender, C. E.: Infectious mononucleosis masking concurrent streptococcic pharyngitis, 
J. A. M. A. 161: 13, 1956. 

. Sanghvi, L. M., and Misra, S. N.: Electrocardiographic abnormalities in epidemic 
hepatitis, Circulation 16: 88, 1957. 


424 
6 
6 
63 
( 
0 
> 
7 
7 : 
7 
/4 
75 
= 
= 
79 
: 80 
81 
83 
84 
86 
&&8 
89 
90 


Vol. 52, No. 2 CORONARY MIMICRY 425 


91. Hume, W. E., and Szekely, P.: Cardiac involvement in spirochaetal jaundice, Brit. 
Heart J. 6: 135, 1944. 

92. Sodeman, W. A., and Killough, J. H.: The cardiac manifestations of Weil’s disease, 
Am. J. Trop. Med. 31: 479, 1951. 

93. Smyth, A. G., and Powell, G. M.: The electrocardiogram in hemorrhagic fever, Am. 
Heart J. 47: 218, 1954. 

94. Pearson, C. M., and Hall, R. J.: Electrocardiographic findings in epidemic hemorrhagic 
fever, Circulation 10: 855, 1954. 

95. Rosenbaum, M. B., and Alvarez, A. J.: The electrocardiogram in chronic chagasic 
myocarditis, Am. Heart J. 50: 492, 1955. 

96. De la Chapelle, C. E., and Kossman, C. E.: Myocarditis, Circulation 10: 747, 1954. 

97. Read, J. L., and Williams, J. P.: Lead myocarditis. Report of a case, Am. Heart J. 
44: 797, 1952. 

98. Whitfield, A. G. W., and Kunkler, P. B.: Radiation reactions in the heart, Brit. Heart 
J. 19: 53, 1957. 

99. Forshaw, J. W. B.: Cardiac involvement in erythema nodosum associated with pul- 
monary tuberculosis, Brit. Heart J. 21: 142, 1959. 

100. Sayer, W. J., Moser, M., and Mattingly, T. W.: Pheochromocytoma and the abnormal 
electrocardiogram, Am. Heart J. 48: 42, 1954. 

101. Bernart, W. F., and de Andino, A. M.: Electrocardiographic changes in hypopituitarism 
of pregnancy, Am. Heart J. 55: 231, 1958. 

102. Schantz, E. T., and Dubbs, A. W.: Complete auriculoventricular block in myxedema 
with reversion to normal sinus rhythm on thyroid therapy, Am. Heart J. 41: 613, 1951. 

103. Packard, J. M., and Graybiel, A.: Bundle branch block as a temporary phenomenon 
in thyrotoxicosis, Am. Heart J. 39: 144, 1950. 

104. Somerville, W., Levine, H. D., and Thorn, G. W.: The electrocardiogram in Addison's 
disease, Medicine 30: 43, 1951. 

105. Bellet, S.: The electrocardiogram in electrolyte imbalance, Arch. Int. Med. 96: 618, 
1955. 

106. Surawicz, B., Braun, H. A., Crum, W. B., Kemp, R. L., Wagner, S., and Bellet, S.: 
Quantitative analysis of the electrocardiographic pattern of hypopotassemia, Cir- 
culation 16: 750, 1957. 

107. Levine, H. D., Wanzer, S. H., and Merrill, J. P.: Dialyzable currents of injury in 
potassium intoxication resembling acute myocardial infarction or pericarditis, Cir- 
culation 13: 29, 1956. 

108. Burch, G. E., Meyers, R., and Abildskov, J. A.: A new electrocardiographic pattern 
observed in cerebrovascular accidents, Circulation 9: 719, 1954. 


109, Plice, S. G., and Pfister, C. W.: An electrocardiographic study of psychiatric patients 
before and after electroshock therapy, Am. Heart J. 40: 252, 1950. 

110. Logue, R. B., and Hanson, J. F.: Electrocardiographic changes following heat stroke ; 
report of a case, Ann. Int. Med. 24: 123, 1946. 

111. Cutforth, R. H., and Oram, S.: The electrocardiogram in pulmonary embolism, Brit. 
Heart J. 20: 41, 1958. 

112. Cooch, J. W., and Schoenfeld, H. H.: Electrocardiographic changes in acute appendicitis, 
M. Ann. District of Columbia 18: 569, 1949. 

113. Bauerlein, T. C., and Stobbe, L. H. O.: Acute pancreatitis simulating myocardial in- 
farction with characteristic electrocardiographic changes, Gastroenterology 27: 861, 
1954. 

114. Willard, J. H.: Cardiac symptoms secondary to gastro-intestinal tract disturbances, 
Am. Pract. and Digest Treat. 1: 376, 1950. 

115. Breitweiser, E. R.: Electrocardiographic observations in chronic cholecystitis before 

and after surgery, Am. J. M. Sc. 213: 598, 1947. 


. 
: 
= 
4 
an 


426 


116. 


117. 


118. 


119. 


120. 


140. 


HENRY J. L. MARRIOTT February 1960 


Myers, G. B.: QRS-T patterns in multiple precordial leads that may be mistaken for 
myocardial infarction. I. Left ventricular hypertrophy and dilatation, Circulation 1: 
844, 1950. 

Myers, G. B.: QRS-T patterns in multiple precordial leads that may be mistaken for 
myocardial infarction. II. Right ventricular hypertrophy and dilatation, Circulation 
1: 860, 1950. 

Master, A. M., Silverblath, M. L., Rosenfeld, I., and Donoso, E.: Electrocardiographic 
patterns simulating coronary occlusion in patients with chronic rheumatic cardio- 
valvular disease, Am. Heart J. 54: 50, 1957. 

Surawicz, B., Van Horne, R. G., Urbach, J. R., and Bellet, S.: QS- and QR-pattern 
in leads Vs and Vs in absence of myocardial infarction: electrocardiographic and 
vector cardiographic study, Circulation 12: 391, 1955. 

August, T., Mazzeleni, A., and Wolff, L.: Positional and respiratory changes in pre- 
cordial lead patterns simulating acute myocardial infarction, Am. Heart J. 55: 706, 
1958. 


. Josselson, A. J., and Pruitt, R. D.: Electrocardiographic findings in cardiac amyloidosis, 


Circulation 7: 200, 1953. 

3ernreiter, M.: Cardiac amyloidosis. Electrocardiographic findings, Am. J. Cardiol. 
1: 644, 1958. 

3othwell, T. H., van Lingen, B., Alper, T., and du Preez, M. L.: The cardiac com- 
plications of hemochromatosis, Am. Heart J. 43: 333, 1952. 


. Swan, W. G. A., and Dewar, H. A.: The heart in hemochromatosis, Brit. Heart J. 14: 


117, 1952. 


. Bisel, H. F., Wrdblewski, F., and LaDue, J. S.: Incidence and clinical manifestations 


of cardiac metastases, J. A. M. A. 153: 712, 1953. 


. Rosenbaum, F. F., Johnston, F. D., and Alzamoro, V. V.: Persistent displacement of 


the RS-T segment in a case of metastatic tumor of the heart, Am. Heart J. 27: 667, 
1944. 


. Aronson, S. F., and Leroy, E.: Electrocardiographic findings in leukemia, Blood 2: 


356, 1947. 


. Gillis, J. G., and Walters, M. B.: Acute isolated myocarditis simulating coronary 


occlusion, Am. Heart J. 47: 117, 1954. 


. Taubenhaus, M., Eisenstein, B., and Pick, A.: Cardiovascular manifestations of col- 


lagen diseases, Circulation 12: 903, 1955. 


. Escudero, J., and McDevitt, E.: The electrocardiogram in scleroderma: analysis of 


60 cases and review of the literature, Am. Heart J. 56: 846, 1958. 


. Canabal, E. J., Aguirre, C. V., Dighiero, G., Purcallas, J., Baldomir, J. M., and Suzacq, 


C. V.: Echinococcus disease of the left ventricle, Circulation 12: 520, 1955. 


32. Longcope, W. T., and Freiman, D. G.: A study of sarcoidosis, Medicine 31: 1, 1952. 
. Marvel, R. J., and Genovese, P. D.: Cardiovascular disease in Marfan’s syndrome, Am. 


Heart J. 42: 814, 1951. 


. Gray, I. R.: Endocardial fibrosis, Brit. Heart J. 13: 387, 1951. 
. Evans, B.: Obscure cardiopathy, Brit. Heart J. 19: 164, 1957. 
. Guraieb, S. R., and Rigdon, R. H.: Fibroelastosis in adults. A review of the literature 


and report of a case, Am. Heart J. 52: 138, 1956. 


. Fisher, E. R., and Davis, E. R.: Myocarditis with endocardial elastomyofibrosis 


(EEMF), Am. Heart J. 56: 537, 1958. 


. Auld, W. H. R., and Watson, H.: Fibro-elastosis of the heart in adolescence, Brit. 


Heart J. 19: 186, 1957. 


. Harrison, C. V., and Lennox, B.: Heart block in osteitis deformans, Brit. Heart J. 10: 


167, 1948. 
Schilero, A. J., Antzis, E., and Dunn, J.: Friedreich’s ataxia and its cardiac mani- 
festations, Am. Heart J. 44: 805, 1952. 


a 

123. 
a 
| ng 
age 
134 
135 
~ 136 
3 


52, No. 2 CORONARY MIMICRY 427 


. Manning, G. W.: Cardiac manifestations in Friedreich’s ataxia, Am. Heart J. 39: 799, 
1950. 
. Mann, R. H., and Burchell, H. B.: The significance of T-wave inversion in sinus beats 
following ventricular extrasystoles, Am. Heart J. 47: 504, 1954. 
Fisch, C.: The heart in dystrophia myotonica, Am. Heart J. 41: 525, 1951. 
. Weisenfeld, S., and Messinger, W. J.: Cardiac involvement in progressive muscular 
dystrophy, Am. Heart J. 43: 170, 1952. 
5. Rubin, I. L., and Buchberg, A. S.: The heart in progressive muscular dystrophy, Am. 
Heart J. 43: 161, 1952. 
Manning, G. W., and Cropp, G. J.: The electrocardiogram in progressive muscular 
dystrophy, Brit. Heart J. 20: 416, 1958. 
. Ask-Upmark, E.: Cardiovascular observations in myasthenia gravis and dystrophia 
myotonica, Acta med. Scandinav. 116: 502, 1944. 
. Spillane, J. D.: The heart in myotonica atrophica, Brit. Heart J. 13: 343, 1951. 


Vo 
14 
14 
14 
14 
14 
14 
14 
4 
4 
= 


CASE REPORTS 


JAUNDICE ASSOCIATED WITH NORETHANDROLONE 
(NILEVAR) THERAPY * 


By Ricuarp K. Suaw, M.D., and G. LENNARD Gorn, M.D., 
Bethesda, Maryland 


OBSTRUCTIVE jaundice secondary to drug administration has become a more 
frequent occurrence in recent years. Many compounds of varied chemical 
structure have been incriminated in the past, including methyltestosterone," ° 
chlorpromazine,’ arsphenamine,* para-aminosalicylic acid,® sulfadiazine,® thi- 
ouracil* and methimazole.* Of these drugs, chlorpromazine and methyl- 
testosterone have received the greatest attention because of their frequent use. 
Norethandrolone, a potent anabolic testosterone derivative, has been mentioned 
as a cause of jaundice, but no case reports have been published to the authors’ 
knowledge. It is the purpose of this paper to present the findings in a case of 
obstructive jaundice apparently due to norethandrolone. 


CasE REPORT 


A 60 year old white female entered the National Cancer Institute for the fourth 
time on November 21, 1957, for investigation of jaundice. Nine months previously 
a diagnosis of multiple myeloma had been established. The patient was given a 
short course of urethane and four blood transfusions, and was placed on prednisone. 

The first admission to the National Cancer Institute was on May 1, 1957. With 
the exception of weight loss and a nontender liver edge palpable 1.5 cm. below the 
right costal margin, the physical examination was unremarkable. The prednisone 
was discontinued and the patient discharged in five days. 

Fifteen days later she was re-admitted for experimental therapy with azaserine. 
Physical examination revealed crystalline deposits in the corneas, and conjunctivae, 
but was otherwise unchanged. The hemoglobin was 7.2 gm.%. Bone marrow 
aspiration was diagnostic of multiple myeloma. Electrophoresis of the urine 
demonstrated a beta globulin comprising 50% of the total protein. The blood urea 
nitrogen, fasting blood sugar, total cholesterol, serum electrolytes, calcium, phos- 
phorus, uric acid, prothrombin time, alkaline phosphatase, thymol turbidity and 
bilirubin were normal. The total protein was 6.6 gm.%; albumin, 2.0 gm.@%; 
globulin, 4.6 gm.%, with a gamma myeloma protein of 1.8 gm.%. The cephalin 
flocculation was 2 plus. Skeletal x-rays demonstrated only osteoporosis of the lumbar 
spine. A cholecystogram, barium enema and upper gastrointestinal series were all 
normal. An intravenous pyelogram was compatible with chronic pyelonephritis. 

On May 30, 1957, the patient was started on oral azaserine at 3 mg./kg. per day. 
This was continued intermittently for the next 42 days, with no evidence of any 
improvement in her multiple myeloma. While on azaserine she had frequent 


* Received for publication September 26, 1958. 

From the General Medicine Branch, National Cancer Institute, National Institutes 
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Requests for reprints should be addressed to Richard K. Shaw, M.D., University of 
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episodes of nausea, vomiting and stomatitis. Chlorpromazine and prochlorperazine 
(Compazine) were given in moderate dosage, with no signs of hepatotoxicity. 
During the patient’s hospitalization she received a total of six blood transfusions. 

On August 5, oral norethandrolone, 20 mg. per day, and prednisone, 100 mg. 
per day, were started. Following this there was a marked symptomatic improvement, 
and 11 days later the patient was discharged on norethandrolone, 20 mg. per day, 
and prednisone, 40 mg. per day. In late August a brief admission was necessary for 
blood transfusions. Paralysis agitans was diagnosed, and therapy with cycrimine 
(Pagitane) was instituted. 

The patient did well until October 24, when progressive generalized pruritus 
developed. Liver function studies at this time were all normal, although an alkaline 
phosphatase was not done (figure 1). The blood urea nitrogen had risen to 50 mg.%, 
and the pruritus was attributed to progressive azotemia. Because of the patient’s 
over-all improvement, prednisone was discontinued on November 7 and the nor- 
ethandrolone increased to 30 mg. per day. 
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Fic. 1. Clinical course of patient reported. 


Seven days before admission on November 21, jaundice became overt and dark 
urine appeared. Anorexia developed, with a six-pound weight loss during this 
period. There was no history of fever, chills, abdominal pain, clay-colored stools, or 
exposure to hepatitis or to known hepatotoxins. No injections had been given 
since August 27, when she had received three blood transfusions. No phenothiazine 
derivatives had been administered since August 27, but she was receiving cycrimine 
and norethandrolone. A total dosage of 2,300 mg. of oral norethandrolone had been 
given over 109 days. 

Physical examination revealed a deeply jaundiced, chronically ill patient with 
evidence of recent weight loss. There were petechiae on both arms. The liver 
edge was palpable 3 cm. below the right costal margin and was nontender. 

The urine showed protein, 2 plus; Bence Jones protein, negative; bile, positive ; 
urobilinogen, 0.5 Ehrlich unit; there were clumps of white cells and granular casts. 
The hemoglobin was 8.4 gm.%; white blood cell count, 12,400 per mm.%, with a 
normal differential except for 4% eosinophils. The platelet count was 398,000 per 
mm.*; clotting time, 65 minutes (silicone) ; direct and indirect Coombs’ test, negative. 
The blood urea nitrogen was 53 mg.%; creatinine, 5.5 mg.%; uric acid, 9.2 mg.%; 


‘ 
20+ 
\ 4 
| = ~ 
| 
F, 
2 
£ 
‘4 


430 R. K. SHAW AND G. L. GOLD February 1960 


total cholesterol, 293 mg.%; alkaline phosphatase, 9.9 Bessey-Lowry units (normal, 
0.8 to 2.9 units); direct bilirubin, 6.6 mg.%; total bilirubin, 9.5 mg.%; cephalin 
flocculation, negative; thymol turbidity, 1 unit; glutamic oxalacetic transaminase, 25 
units; prothrombin time, 100%; total protein, 6.4 gm.%; albumin, 2.0 gm.%; 
globulin, 4.4 gm.%. The serum calcium was 9.3 mg.%; phosphorus, 6.8 mg.%. 
Stools were positive for urobilinogen. <A flat plate of the abdomen gave no evidence 
of biliary calculi. An upper gastrointestinal series was normal. 

The patient’s weight loss and pruritus continued. Throughout her entire hospital 
stay she was afebrile. Norethandrolone was stopped on admission, but cycrimine 
was continued except for a three-week period. Serial liver studies were obtained and 
are noted in figure 1. The cephalin flocculation, thymol turbidity, prothrombin time 
and glutamic oxalacetic transaminase remained normal with the exception of one 
brief episode, which will be discussed. The patient also displayed a_ persistent 
leukocytosis in the 30,000 range, with a shift to the left, which fell to normal as her 
icterus cleared. 

A percutaneous liver biopsy was performed on December 2, 1957. The pa- 
thologist’s description was as follows: “Some of the biliary canaliculi and ductules 
are distended with bile. Minute cytoplasmic granules of light brown pigment are 
seen in many hepatic parenchymal cells. No abnormality of the reticulo-endothelial 
cells is seen. The bile ducts of the portal triads appear to be neither dilated nor 
obstructed. No inflammatory reaction is seen, nor are fibrotic changes present. 
Diagnosis: Stasis of bile, canaliculi and ductules, liver. Note: The appearance of 
the biopsy sections is consistent with intrahepatic biliary obstruction.” 

Despite an intensive medical regimen the patient continued to deteriorate, the 
total bilirubin rising to a peak of 16.3 mg.% on December 13 and her blood urea 
nitrogen to 100 mg.% on December 19. On December 11, dosage of 60 mg. per day 
of prednisone was started. With prednisone the patient had a marked symptomatic 
and chemical improvement (figure 1). The corticoid dose was then tapered and 
discontinued on January 2, 1958. 

On January 10 the patient had a sudden episode of purpura and _ posterior 
nasal bleeding. Coagulation studies at that time demonstrated normal fibrinogen, 
prothrombin consumption, thromboplastin generation and platelet count. The clotting 
time (silicone) was greater than three hours, the thrombin time was moderately 
elevated, and the prothrombin time was 17 seconds, with a control of 12 seconds. 
The glutamic oxalacetic transaminase had risen to 88 units and the blood urea 
nitrogen to 90 mg.%. With vitamin K, and a fresh whole blood transfusion the 
bleeding ceased. The prothrombin time and transaminase returned to normal, and 
the blood urea nitrogen fell to previous levels. From that point there were no 
further complications, and the patient was discharged on January 29. At that time 
her alkaline phosphatase was still slightly elevated, but her bromsulfalein retention was 
only 3% in 45 minutes. She has continued to do well as an outpatient taking daily 
cycrimine. 

DIscussIoNn 


Although viral hepatitis could not be completely ruled out, it was never 
strongly suspected, since the onset of jaundice was prolonged over a one-month 
period, the patient was afebrile, the liver was never tender, and hepatocellular 
damage was not evident by chemical studies or biopsy material. Chlorpromazine 
and prochlorperazine could not be incriminated, as all phenothiazine compounds 
had been discontinued three months before the onset of jaundice. Cycrimine 
(Pagitane) therapy was continued during the jaundice, and it is still being 
taken, with no evidence of hepatic dysfunction. Also, jaundice with cycrimine 
or the closely related drug, trihexyphenidyl (Artane), has never been reported. 
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In retrospect, the initial symptom of the patient’s hepatic disorder was gen- 
eralized pruritus. At this time, liver disease was suspected, but hepatic function 
studies were within normal limits. Consequently, the pruritus was attributed 
to her azotemia. It was not until clinical jaundice appeared that liver disease 
was confirmed and the norethandrolone discontinued. 

Laboratory studies revealed evidence of obstructive jaundice, with elevation 
of direct bilirubin, alkaline phosphatase and cholesterol. The pathologic find- 
ings on liver biopsy were consistent with intrahepatic cholestasis, similar to 
those reported with methyltestosterone and chlorpromazine jaundice.~* After 
the patient’s recovery, a challenge dose of norethandrolone was considered, but 
not given, because of the severity of her jaundice and its near-fatal outcome. 
An intradermal skin test of 2.5 mg. of norethandrolone in sesame oil failed to 
evoke a local tissue reaction in 72 hours. 
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Fic. 2. Structural formulas of norethandrolone and methyltestosterone. 


Norethandrolone is chemically closely related to methyltestosterone. The 
only structural differences are absence of a methyl group at the 19 position and 
substitution of an ethyl group on the 17 carbon (figure 2). Both drugs have 
an anabolic effect, but methyltestosterone is a more potent androgen.**'° In 
view of the close similarity of these two testosterone derivatives, jaundice with 
norethandrolone might well be anticipated. The findings in our case are very 
similar to those reported in methyltestosterone jaundice by Werner * and Brick 
and Kyle.* The onset of jaundice is usually insidious and occurs after a varying 
amount of drug; the liver remains nontender ; flocculation studies are consistently 
negative, and direct bilirubin, alkaline phosphatase and cholesterol levels are 
characteristically elevated. Liver biopsies reveal bile stasis in the small 
canaliculi and absence of cellular damage with a minimal inflammatory response. 
Withdrawal of methyltestosterone usually results in a gradual clearing of the 
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hepatic abnormalities, although a fatality has been reported.” Re-administration 
of the drug has only rarely resulted in recurrence of jaundice. 

The close similarity of these two testosterone derivatives has been further 
elucidated by Heaney and Whedon,’® who demonstrated marked bromsulfalein 
retention with both steroids when orally administered. However, parenteral 
testosterone propionate failed to evoke bromsulfalein retention. In a_ six- 
month study of 56 underweight patients who were receiving norethandrolone, 
approximately 75% showed elevated bromsulfalein retention.’ In both studies, 
discontinuance of norethandrolone resulted in a prompt return of the brom- 
sulfalein changes to normal, and no other abnormalities of liver function appeared. 
Liver biopsies were performed in six of these patients with high bromsulfalein 
retention, and no morphologic changes were found. Thus, the bromsulfalein 
retention may not be indicative of hepatic disease, but may instead represent 
competition by the steroid for hepatic excretory sites.’° 

From the large number of patients who have already received norethandrolone 
it would appear that jaundice with the drug is a rare complication, similar to 
that caused by methyltestosterone. However, Popper '® has also noted cases of 
obstructive jaundice with norethandrolone. It is apparent that substitution of 
alkyl groups at the 17 position of the testosterone nucleus so changes the hepatic 
metabolism of the steroid that intrahepatic cholestasis may occur. 

Brief mention should be made of the use of prednisone in this case. The 
literature contains conflicting reports of the effects of adrenal corticoids in 
methyltestosterone and chlorpromazine jaundice. However, in this case pred- 
nisone was associated with remarkable clinical and chemical improvement. 


SUMMARY 


1. A case of intrahepatic obstructive jaundice due to norethandrolone is 
reported. 

2. The similarities between norethandrolone and methyltestosterone are 
discussed. 

3. The mechanism of jaundice with these drugs is apparently related to 
substitution of alkyl groups at the 17 position of the testosterone nucleus. 


ADDENDUM 


Since this paper was prepared Dunning '* has reported two cases of ob- 
structive jaundice with norethandrolone. Both cases were strikingly similar to 
our patient and showed gradual complete recovery upon withdrawal of the 
steroid. Schaffner et al.'* have also noted histologic evidence of cholestasis in 
four of 27 patients who received norethandrolone over three to five weeks. In 
one patient severe jaundice developed which lasted 10 weeks. 
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SUMMARIO IN INTERLINGUA 


Jalnessa obstructive secundari al administration de drogas ha occurrite in as- 
sociation con le uso de plure compositos de diverse structuras chimic. Inter tal 
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drogas, chlorpromazina e methyltestosterona ha recipite le plus grande attention. 
Norethandrolona, un potente anabolico derivate de testosterona, ha essite incriminate 
como cause de jalnessa obstructive in duo patientes. Le presente articulo reporta un 
tertie caso de jalnessa obstructive associate con le uso del mentionate steroide. 

Un patiente feminin de racia blanc de 60 annos de etate con un diagnose de 
myeloma multiple recipeva 2.300 mg de norethandrolona per via oral in le curso de un 
periodo de 109 dies. Septe dies ante le interruption del curso de therapia a steroides, 
jalnessa se declarava con prurito, perdita de peso, e urina obscur. Le examine 
physic esseva non remarcabile, con le exception de un levemente allargate hepate que 
non esseva hyperesthetic. Studios del function hepatic revelava provas de jalnessa 
obstructive, con valores elevate pro bilirubina directe, phosphatase alcalin, e chole- 
sterol. Un biopsia hepatic monstrava stase biliari in le canaliculos e ductulos de 
bile de character compatibile con obstruction intrahepatic. Proque le patiente se 
deteriorava, un curso de prednisona esseva prescribite. Le melioration clinic e 
chimic esseva rapide. 

Le constatationes in iste caso es similissime a illos reportate in jalnessa a 
methyltestosterona. Norethandrolona es chimicamente similissime a_ methyltesto- 
sterona. Le similitudes metabolic del duo es discutite. Ii es evidente que le substitu- 
tion de un gruppo alkylic in le position 17 del nucleo de testosterona altera le 
metabolismo hepatic del steroide de maniera que cholestase intrahepatic deveni un 


pt »ssibilitate. 
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NEUROLOGIC COMPLICATIONS OF MYXEDEMA: 
CONVULSIONS * 


By Epwin C. Evans, M.D., F.A.C.P., Atlanta, Georgia 


THE principal clinical features of myxedema have been well known since 
the report of the study of 109 cases by the Myxedema Commission of the 
Clinical Society of London in 1888." In the past, the endocrine and cardiovascular 
manifestations have been stressed, with occasional reports of major psychic dis- 
turbances. Only recently has emphasis been placed upon the fact that neurologic 
abnormalities are prominent in the great majority of cases. It has not been 
generally recognized that convulsions occur as a part of the clinical syndrome 
of myxedema, and there are no reports of convulsions early in the course of this 
disease. On the other hand, seizures have occurred in a significant number of 
patients with myxedema of long duration, especially when the condition has not 
been treated. A recent review of the literature on myxedema coma?’ pointed 
out that grand mal convulsions preceded the coma in 20% of the cases. 

Means * in his book, The Thyroid and Its Diseases, mentions two cases of 
myxedema with convulsions which led to a suspicion of brain tumor. The 
convulsions ceased when thyroid therapy was instituted. The purpose of this 
report is to present the case of a patient with convulsions over a prolonged 
period of time which led to a neurosurgical investigation. The existence of 
myxedema was recognized subsequently. Immediately following treatment with 
desiccated thyroid the seizures subsided and have not returned over a follow-up 
period of four years. Some of the factors of possible significance in the 
pathogenesis of the convulsions will be discussed. 


Case REPORT 


A 38 year old housewife was admitted to hospital on March 11, 1955, because 
of generalized convulsive seizures. She had had a normal childhood, and in 1932 
her only pregnancy had terminated successfully, with no known shock or abnormal 
bleeding during labor. However, in the postpartum period she developed “milk leg” 


* Received for publication May 16, 1959. 
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which involved both lower extremities. In spite of this she nursed her baby for several 
months. There was some diminution in flow and some irregularity of menses for 
several months postpartum. This subsequently improved, but there was never as 
much flow as before pregnancy. Menses continued until 1937, when a hysterectomy 
was done for unknown reasons. In 1947 and again in 1948, episodes of thrombo- 
phlebitis occurred. Subsequently, bilateral saphenous vein ligations were performed. 
Several months later, small ulcerations appeared around the region of the ankles 
and these have recurred. 

About 1952 the patient began to have weakness, lethargy, and sensitivity to 
cold. A diagnosis of anemia was made, and treatment consisted of transfusions and 
multiple parenteral injections. At some time in 1952 she began to have seizures, 
which initially would appear when she was asleep. During these attacks she would 
suddenly develop generalized rigidity, then shake violently, froth at the mouth, 
sometimes bite her tongue, and have urinary incontinence. Following these episodes 


Fic. 1. X-ray of chest taken on first admission (left) and after four and one-half months 
of desiccated thyroid orally (right). Note the diminution in size of the heart. On the 
post-treatment film there is slight dilatation of the pulmonary vessels at the left hilar 
region, cause unknown. 


her lethargy was more pronounced for variable periods of time. At times she would 
be fairly alert for a two- or three-week period, at other times, marked drowsiness 
would occur for perhaps a similar period. In October, 1953, after an especially 
severe bout of her illness, with frequent seizures, she was referred to a well known 
medical center. She arrived in a semicomatose state, but had no seizures after 
arriving. There was a bilaterally positive Hoffmann’s reflex on admission. Other- 
wise the neurologic examination was described as normal. On this admission, four 
different observers made notes about the history of lethargy; two made mention of 
the fact that the family had noted a swelling of the face, and one observer described 
the facies of the patient as “peculiar.” The hemoglobin at that time was 10.1 gm.; 
hematocrit, 32; urine, normal; blood and spinal fluid Kahn, negative; spinal fluid 
protein, 31 mg.% ; admission blood sugar, 106 mg.% ; nonprotein nitrogen, 22 mg.%. 
A ventriculogram was done several hours after admission, with normal results. The 
patient rapidly recovered consciousness, had no complaints except weakness and 
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lethargy, and was discharged on the third hospital day with a diagnosis of “convulsive 
disorder, etiology undetermined,” to be followed by her local physician. She continued 
to have the same type of episodes, with gradual increase in their frequency and 
severity. 

When first seen, on March 11, 1955, the patient presented the classic picture of 
myxedema. The thyroid gland was not palpable. There was a low abdominal 
midline surgical scar, and vein ligation scars were present in both inguinal regions. 
There was evidence of venous insufficiency of the lower extremities, with small 
ulcerations in the region of both ankles. Hemoglobin 10.1 gm.; hematocrit, 30% ; 
red blood cells, 3,170,000; white blood cells, 8,950, with a normal differential count. 
Urine was normal. The fasting blood sugar was 67.8 mg.% (Folin-Wu method) ; 
nonprotein nitrogen, 22.5 mg.%. An oral glucose tolerance test demonstrated a flat 
curve with a fasting blood sugar of 80 mg.%; one-half hour, 100 mg.%; one hour, 
110 mg.% ; two hours, 110 mg.%; three hours, 110 mg.%; four hours, 80 mg.% ; 
five hours, 90 mg.%. Protein-bound iodine was 0.7 ug.% ; serum cholesterol, 200 and 
235 mg.%. Total serum bilirubin, 1.2 mg.%; cephalin flocculation, 3 plus in 48 
hours; alkaline phosphatase, 5.2 King Armstrong units; bromsulfalein retention, 
11.6% in 45 minutes with a 5 mg. per kilogram dose of dye; serum calcium, 10.8 
mg.% ; serum phosphate, 3.1 mg.%; total serum protein, 7.2 gm.%, with albumin, 
3.7 gm.%, and globulin, 3.5 gm.%. Spinal fluid pressure was 200 mm.; spinal fluid 
protein, 32 mg.%, with a total cell count of 2 lymphocytes. 

X-ray of the chest (figure 1) revealed slight enlargement of the cardiac shadow. 
Electrocardiogram (figure 2) was characterized by low voltage of all complexes in 
all leads. Electroencephalogram (figure 3) showed low voltage of the waves, which 
were slow and dysrhythmic; this was interpreted as consistent with the clinical impres- 
sion of myxedema. When a gastrointestinal series was attempted there was so much 
overnight gastric retention that aspiration was necessary first. There was marked 
slowing of the gastrointestinal motility, with 859% gastric retention in six hours. 
X-rays of the skull were normal except for the obvious defects resulting from the 
ventriculogram done in 1953. 

Treatment consisted of a high protein diet, iron, vitamins, and thyroid extract 
beginning with 144, gr. daily. The patient became bright and cheerful instead of 
lethargic and confused. The cardiac shadow diminished in size, the electro- 
encephalogram showed great improvement, and the gastrointestinal x-ray became 
normal, with normal gastrointestinal motility. No seizures occurred after thyroid 
treatment was started. 

On the twenty-first hospital day the patient was discharged. A few days later 
a cellulitis of the leg made re-admission necessary. At this time ascites was present, 
but it subsided in a few weeks. The patient became clinically euthyroid on 2 gr. of 
desiccated thyroid daily, and after a few weeks there were no complaints except those 
referring to the ulcerations around the ankles. 

The patient was discharged to the care of her physician in March, 1956, and 
was not seen again until August, 1958. She had been totally well except for the 
usual lower extremity ulcerations and an attack of Asian influenza in the fall of 1957. 
She had not found it necessary to see a physician in two and one-half years. Protein- 
bound iodine was 5.8 ug.%. Twenty-four hour radioactive iodine uptake of 3% was 
unchanged after thyrotropic hormone stimulation. Twenty-four hour urinary follicle- 
stimulating hormone excretion was 19 mouse units, which is considered normal for 
a person of this age. 

DiscussION 


It is interesting that more than 35 years ago Uyematsu and Cobb * found an 
increased susceptibility of rabbits to induced convulsions following thyroidectomy. 
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Elsberg and Stookey ° confirmed this effect of thyroidectomy, using cats. How- 
ever, the possibility of damage to the parathyroid glands was not eliminated in 
these experiments. Others studied the basal metabolic rates of epileptics and 
tried the administration of thyroid. The conclusion was reached that, except 
in rare instances, no abnormality of thyroid gland function exists in epilepsy, 
and that the administration of thyroid gland in this condition is of no value.® 

Since the knowledge of the chemical and physiologic processes which occur in 
the brain is not yet sufficiently advanced to permit a detailed description of the 
changes associated with a convulsion, one cannot understand completely the 
pathogenesis of the convulsions in the case presented. However, abnormalities 
existed which might cause considerable alteration in cerebral metabolism, and 
some of these abnormalities are known to be associated with convulsions. 

The possibility that hypoglycemia was of some significance in the present 
case must be considered. It has been shown that oxygen **® and glucose con- 
sumption of the brain fall progressively as hypoglycemia develops. It is the 
opinion of most observers that severe hypoglycemia is not often seen in primary 
myxedema, and there is no definite evidence of severe hypoglycemia in this case. 
The patient had a fasting blood sugar of 67.8 mg.% (Folin-Wu) the day follow- 
ing her original admission to the hospital. Subsequently, a flat oral glucose 
tolerance curve was obtained, as would be expected in the presence of the slow 
gastric emptying, together with the added factor of impaired absorption of glucose 
from the intestine known to occur when there is deficiency of thyroid hormone.® 

The slight impairment of bromsulfalein excretion and the positive cephalin 
flocculation test suggest some diminution of liver function. The serum protein 
studies indicate slight elevation of the globulin fraction. Elevation of the serum 
gamma globulin is known to occur in myxedema,’*'*? and could produce a 
positive cephalin flocculation test,!? although liver disease cannot be excluded in 
this case. Since thyroxin facilitates the conversion of hepatic glycogen to 
glucose, there might also be some impairment of glycogenolysis associated with 
the thyroid hormone deficiency. According to Skillern and Rynearson,’ hep- 
atogenic hypoglycemia of a severe degree rarely occurs unless the liver damage is 
quite pronounced. It is not likely that glycogen storage and glucose release 
were sufficiently impaired in this particular instance to produce the profound 
symptoms, but perhaps there was enough disturbance to contribute to the over-all 
picture. 

There is considerable evidence to support the idea that adrenocortical function 
may be decreased in primary myxedema. It has been shown that there is a 
delayed diuretic response to a water load in myxedema. This defect is not 
altered by the administration of cortisone, but can be corrected by therapy with 
desiccated thyroid.* In patients with myxedema there is a decreased excretion 
of 17-ketosteroids.'° The urinary excretion of corticosteroids and 17-hydroxy- 
corticosteroids is also diminished, but plasma 17-hydroxycorticosteroids have 
been found to be normal, due to a reduced rate of metabolism of the adrenal 
corticosteroids in the tissues.*° Exogenous ACTH will produce an adequate 
response of the plasma 17-hydroxycorticosteroids.'*? This has been interpreted 
by Asper and Wiswell *° as indicating that the secretion of ACTH is depressed in 
myxedema, or that the adrenal responds only to excess amounts of ACTH, or 
possibly that both factors are involved. It is conceivable that some diminution 
of blood sugar levels could occur on this basis. 
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In myxedema, the total body water and interstitial fluid are expanded, while 
the total plasma volume is decreased. In the diuresis which follows replacement 
therapy with desiccated thyroid, the fluid which is lust from the body contains 
large amounts of sodium, potassium and nitrogen. The presence of the first two 
constituents suggests that both the interstitial and the cellular compartments are 
expanded.'*:'° Whether this is of importance in producing the central nervous 
system disturbances is not proved. In this connection, however, it is interesting 
that in one study of 27 patients with myxedema ™ the spinal fluid pressure was 
elevated to a level of over 180 mm. of spinal fluid in 48% of the patients whose 
pressure was measured. Also, in the same series there was an elevation of 
spinal fluid protein with a mean value of 98 mg./100 c.c. The level was over 
100 mg./100 ¢.c. in 12 patients (44%). In each instance, when the spinal fluid 
protein was elevated the serum protein was also elevated, and paper electro- 
phoresis showed the various protein constituents to be in the same relative 
proportion in the spinal fluid as in the serum. These findings suggest an 
alteration in the blood-cerebrospinal fluid barrier with increased permeability. 
It would seem that changes in fluid content of the interstitial and cellular com- 
partments of the central nervous system and the changes in the blood-cerebrospinal 
fluid barrier might be significant. Excessive hydration is often used to provoke 
seizures in patients with epilepsy, but it is not known whether this is due to 
change in tissue permeability, to alteration of electrolyte balance, or to the pro- 
duction of cerebral edema or other factors. 

In myxedema of long duration, impairment of cerebral metabolism by 
atherosclerosis should be considered. In the extensive literature dealing with 
the relationship between atherosclerosis and lipid metabolism, the statement is 
frequently made that myxedema, with its hypercholesterolemia, induces athero- 
sclerosis. Blumgart et al.'® state that the evidence for this view is inconclusive. 
In a study of eight patients following total thyroidectomy for rheumatic heart 
disease and cor pulmonale, with definite hypothyroidism and elevation of the 
blood cholesterol, they concluded from a postmortem examination of these cases 
that hypothyroidism is not necessarily a sufficient etiologic factor for the pro- 
duction of coronary atherosclerosis. The brains of six of these patients were 
examined ; five had no cerebral atherosclerosis, and one, a man 63 years of age, 
had slight arteriosclerosis. Apparently the effect of myxedema upon the pro- 
duction of atherosclerosis has not been established conclusively. 

The electroencephalographic changes in the present case are similar to those 
observed in other cases of myxedema. The specific cause of these phenomena 
cannot be stated, but they indicate some interference with normal cerebral 
metabolism. Anoxia or hypoglycemia may produce similar changes. 

In studying patients with myxedema and comparing them with normals, 
Scheinberg et al.2° found that the cerebral blood flow was reduced 38%. 
cerebrovascular resistance was increased 91%, and the cerebral glucose and 
oxygen consumption was reduced 27%. The cardiac output was reduced 47%, 
apparently secondary to a generalized reduction in organ blood flow. However, 
the reduction in glucose and oxygen consumption of the brain has been questioned 
by Sensenbach et al.*! Working with the same subjects before and after treat- 
ment of the myxedema, they agreed that the cerebral blood flow and cerebro- 
vascular resistance were altered. They did not agree that there was a significant 
difference in glucose and oxygen consumption of the brain in the same subject 
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before and after treatment. It is their opinion that the thyroid hormone has 
no specific effect on the rate of cerebral metabolism, and they suggest that any 
changes which occur in the metabolism of the brain in myxedema occur as a 
result of the effects of the hormone on the heart and peripheral vessels. 

In the case presented, myxedema was at least a precipitating cause of a 
profound disturbance of cerebral function. Unfortunately, all of the chemical 
and physiologic changes leading to these functional abnormalities are not known. 
Myxedema produces a variety of neurologic manifestations and many ab- 
normalities of a psychic nature which occasionally have led to admission of the 
patients to psychiatric institutions with a condition which Asher of England has 
chosen to call “myxedematous madness.” The convulsions which occurred in 
the present case probably represent another manifestation of the same derange- 
ment of metabolism which causes the other neurologic and psychic disturbances. 
Most of the patients who have been reported to have convulsions with myxedema 
have been in coma, or have developed irreversible coma shortly after the onset of 
the seizures. It is well known that the threshold for convulsions varies in 
different individuals, and it might be expected that other cases of untreated 
myxedema whose disease is not irreversible will develop convulsions. The 
knowledge that this unusual neurologic complication exists might be of benefit 
in the diagnosis and management of an occasional patient with myxedema. 


SUMMARY 


The case of a 38 year old white woman with myxedema and convulsions 
of long duration is presented. 

The convulsions subsided rapidly upon treatment with desiccated thyroid ; 
this medication has been continued for four years, and the convulsions have not 
returned. 

Some of the factors which might affect cerebral function in myxedema have 
been discussed. 

The convulsions which occurred in the case presented probably represent an 
unusual neurologic complication of the same derangement of metabolism and 
cerebral function which produces the profound psychic disturbances and many 
of the other neurologic abnormalities sometimes seen in patients with myxedema. 


SUMMARIO IN INTERLINGUA 


I] non es generalmente recognoscite que convulsiones occurre como parte del 
syndrome clinic de myxedema. II non existe reportos de convulsiones precocemente 
in le curso del morbo, sed un revista recente del reportate casos de myxedema de 
longe duration ha signalate le facto que coma myxedematose es precedite de con- 
vulsiones in 25% del casos. 

Es presentate le caso de un femina de 38 annos de etate con un historia de 
accessos convulsive de un duration de circa quatro annos. Un ventriculogramma 
esseva obtenite, con resultato negative. Finalmente le discoperta esseva facite que 
le patiente habeva myxedema. Quando therapia thyroide esseva initiate, le con- 
vulsiones cessava immediatemente. Illos non ha retornate in le curso de quatro 
annos de observation posttractamental. 

Es discutite le rolos possibile de hypoglycemia, anoxia, insufficientia adreno- 
cortical, atherosclerosis cerebral, e alterationes in aqua corporee e electrolytos. Es 
revistate certes del anormalitates chimic e physiologic del metabolismo cerebral que 
occurre cognoscitemente in association con myxedema. 
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Le convulsiones que occurreva in iste caso representa probabilemente un inusual 
complication neurologic del mesme disturbation in le metabolismo cerebral que etiam 
produce le profunde disturbationes psychic e multes del altere anormalitates neurologic 
que es a vices incontrate in patientes myxedematose. 

Il es un facto ben cognoscite que le limine critic pro le precipitation de con- 
vulsiones varia ab un individuo al altere, il es plausibile supponer que il existe 
patientes myxedematose qui suffre de convulsiones le quales pote esser corrigite per 
medio de therapia thyroide. Le information que iste complication inusual existe es 
possibilemente de beneficio in le diagnose e le tractamento de un sporadic patiente 
con myxedema. 
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A SPECIFIC FOR RELIEF OF PAIN IN BILIARY DYSKINESIA * 
3y GEorGE W. Parson, M.D., F.A.C.P., Texarkana, Texas 


DurincG the period between 1920 and 1930, the time of my medical training, 
internship, postgraduate work and early years of practice, apomorphine hydro- 
chloride was used for hysteria or acute alcoholism. Given with due precautions, 
it was meant to induce vomiting. Somewhere along the way, I learned that 
this medicine would at times induce sleep in the agitated patient when other 
remedies failed. I have noticed this especially in older people with Cheyne- 
Stokes respiration during the terminal phase of myocardial failure. 

During the early 1930's I repeatedly saw a young woman who had central 
nervous system syphilis without objective findings except positive spinal fluid, 
and who had had a cholecystectomy. This patient had episodes of severe upper 
right abdominal pain, unrelieved by morphine in doses of 14 to 4 gr., but relieved 
almost immediately by 49 gr. of apomorphine hydrochloride given subcutaneously 
and without emesis. The patient would be relieved and asleep before I could 
return my syringe, medicine, etc. to my medicine bag. Not infrequently I felt 
concern because of the sudden relief of pain and the deep sleep. At this time 
I had not heard of biliary dyskinesia, and I failed to grasp the significance of 
this relief. 

Some years later I was confronted time and time again with the problem of 
relieving the severe pain of biliary dyskinesia in a member of my family who 
had had a cholecystectomy for a single gall-stone. The syndrome of biliary 
dyskinesia was well known then. The milder episodes were relieved by nitro- 
glycerin under the tongue, but when this failed—and I have seen this patient use 
as many as 10 Yoo gr. nitroglycerin tablets during the period of one hour with- 
out relief—many other medicines were tried, which, up to that time, included 
Demerol and other narcotics, antispasmodics in all available forms, calcium in- 
travenously, etc., without avail. Finally, and I am unable to recall why, except 
that I must have remembered the young woman above discussed, I gave this 
patient apomorphine hydrochloride, gr. 49 subcutaneously. Relief of pain was 
almost immediate. She has since received apomorphine a number of times, 
perhaps six or eight, and it has never failed to relieve the pain, usually without 
causing vomiting. Occasionally one small emesis has occurred. 

Two other patients who have had less frequent and less severe episodes of 


* Received for publication August 1, 1958. 
Requests for reprints should be addressed to George W. Parson, M.D., Southern Clinic, 
401 East Fifth Street, Texarkana, Arkansas-Texas. 
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biliary dyskinesia following cholecystectomy for stones have received the same 
relief from 4» gr. of apomorphine hydrochloride given subcutaneously. 

Wherever these patients go they take apomorphine hydrochloride with them, 
with instructions for its use. What reassurance this gives them! 

This report has been delayed several years in the hope that more patients 
could be studied, but such patients are relatively infrequent in my practice. It 
is now presented so that other doctors may try apomorphine hydrochloride for 
relief of this pain in their patients. I believe they will find it will. 


SUMMARY 


Apomorphine hydrochloride in subemetic doses (about 49 gr. subcutaneously ) 
is considered to be a specific for the relief of pain in the individual episode of 
biliary dyskinesia. 


SUMMARIO IN INTERLINGUA 


Hydrochloruro de apomorphina es in uso depost annos pro inducer vomito in 
hysteria e alcoholismo. Le autor ha notate in plus que iste droga, in doses subemetic, 
produce somnio in patientes con respiration de Cheyne-Stokes quando altere sedativos 
e-narcoticos se ha provate van. 

Multe annos retro le autor habeva como patiente un juvene femina le qual, post 
cholecystectomia, habeva sever e frequente episodios de dolor supero-abdominal non 
alleviabile per morphina e atropina sed dramaticamente alleviate per doses subemetic 
de hydrochloruro de apomorphina. Le autor ha habite frequente opportunitates pro 
confirmar in iste patiente le etficacia del mentionate forma de tractamento. 

Tres plus recente patientes, suffrente le sever dolores de dyscinesia biliari, ha 
frequentemente confirmate le prompte alleviamento producite per le injection sub- 
cutanee de M%o grano de hydrochloruro de apomorphina. Nitroglycerina per via 
sublingual esseva de adjuta in plus leve attaccos, sed in casos de sever grados de 
dolor non alleviabile per le disponibile antispasmodicos, per calcium intravenose 0 
per Demerol, hydrochloruro de apomorphina effectuava un alleviamento quasi 
immediate. 

Le autor reporta su pauco extense experientias in le uso de hydrochloruro de 
apomorphina como specifico in le alleviamento del dolor de dyscinesia biliari, sperante 
que altere investigatores va subjicer iste remedio a essayos plus systematic. 


CRYPTOCOCCUS NEOFORMANS INFECTION OF THE CENTRAL 
NERVOUS SYSTEM: A CASE TREATED BY AMPHOTERICIN 
B, WITH POSTMORTEM EXAMINATION * 


By Josern M. Stern, M.D., and Puy its J. Burpon, M.D., Topeka, Kansas 


Wit the well documented increase in the number of recognized cases of 
infection by Cryptococcus neoformans,’ renewed interest has been directed toward 


* Received for publication October 26, 1959. 

From the Medical and Neurological Service, Veterans Administration Hospital, Topeka, 
Kansas. 

Requests for reprints should be addressed to Joseph M. Stein, M.D., The Menninger 
Clinic, Topeka, Kansas. 
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treatment. The discovery of amphotericin B° initiated the use of a promising 
antifungal antibiotic in clinical practice. Some recent reports of its use in cases 
of cryptococcus infections of the central nervous system have engendered guarded 
optimism,” '° 1:45 but follow-up studies are still limited in time. The patient to 
be described was known to us for a total of nine years, and his cryptococcus 
infection was recognized and treated in its early stages for more than two years 
before his death. This case is reported in detail, with the following features of 
special interest: (1) the association of central nervous system cryptococcus in- 
fection with both lymphosarcoma and rheumatoid spondylitis, a previously un- 
reported combination; (2) the close association of cryptococcus infection with 
preceding corticosteroid treatment; (3) the treatment with amphotericin B; (4) 
the findings revealed by adequate postmortem examination of the patient. 


REporT 


The patient, a 40 year old white married automobile salesman, first experienced 
arthralgia of the lower spine and hip joints in 1942. In April, 1950, a diagnosis of 
rheumatoid spondylitis was made, and the patient received deep x-ray therapy to the 
back. In October, 1950, he was hospitalized because of the appearance of several 
enlarged right inguinal lymph nodes. On biopsy of one of these, a diagnosis of 
lymphosarcoma was reported. He received a series of 12 deep x-ray treatments to 
the back, pelvis and right groin at that time. During that hospitalization it was 
noted that he complained of extreme tenderness over the sternum, rib cage and skin. 
In 1951, enlarged posterior cervical lymph nodes appeared and subsided spontaneously. 
In 1954 the patient received deep x-ray treatment to both axillae because of enlarged 
lymph nodes in each. In August, 1956, he returned for reévaluation of his rheumatoid 
spondylitis. At that time, because of back pain, he received prednisone, 5 mg. four 
times a day, later reduced to 5 mg. three times a day. A Taylor brace was provided 
for the patient before he was discharged on September 13, 1956, and within a week he 
developed an ulcer over the left posterior eleventh rib where the brace rubbed the 
skin. The prednisone was gradually decreased, and was discontinued by September 
27, 1956. On November 5, 1956, the patient noted an additional ulceration behind 
the left ear. On November 12, 1956, he began to have severe, pulsating, generalized 
headaches, aggravated by sudden change in position. Five days later a daily fever 
began which reached 101° F., and on one occasion the patient vomited. He also 
complained of photophobia. He entered the hospital again on November 26, 1956, be- 
cause of the headaches, fever and some associated personality changes. The patient’s 
wife reported lethargy and unconcern on his part regarding his physical condition. 

There was a past history of an automobile accident in 1932 in which the patient 
had sustained a skull fracture, with loss of consciousness lasting six hours, followed 
by semiconsciousness for two or three days. Decreased taste and diminished right 
auditory acuity had been present since that time. Past history was otherwise 
unremarkable. 

On physical examination the patient appeared to be well developed and well 
nourished. His speech seemed thick, and he was slightly confused. Neurologically 
there were features of witzelsucht behavior, but no focal signs were present. Tender 
occipital and cervical lymph nodes were palpable. An old perforation was observed 
in the right tympanic membrane, but there was no drainage. Bone conduction was 
greater than air conduction on the right side, with diminution in auditory acuity. The 
ocular fundi appeared to be normal. Expansion circumferentially of the chest was 
limited to one-half inch. The blood pressure was 122/80 mm. Hg, and the pulse was 
86 per minute and regular. There was an apical systolic cardiac murmur which was 
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not transmitted. Several large masses were palpated in both lower abdominal quad- 
rants. The largest of these, in the left lower quadrant, was the size of a small 
grapefruit. ‘The skin of the right groin was indurated secondary to previous roentgen 
irradiation therapy. There was a brawny edema of the entire right leg. The entire 
spine was nearly fixed and was tender. There was a linear ulcer measuring ap- 
proximately 1.5 cm. by 5 cm. over the left posterior eleventh rib (figure 1). A 
similar, smaller lesion was noted behind the left ear. 

The erythrocyte count was 4.68 million/cu. mm.; hemoglobin, 16.3  gm.%; 
leukocytes, 9,999/cu. mm., of which 88% were granulocytes, 11% lymphocytes and 1% 
monocytes. The corrected sedimentation rate (Wintrobe method) was 16 mm./hr. 
The hematocrit was 46%. A minimal pyuria was noted microscopically. The clot 
retraction was complete in 24 hours, but there was marked separation of the blood 
cells from the clot, which was not firm. The platelets numbered 192,000/cu. mm.; 
reticulocyte count was 0.6%. The serum alkaline phosphatase was 7.7 Bodansky 
units, and the cephalin flocculation was negative. The prothrombin time was not 
prolonged. The serum cholesterol was 255 mg.%, with 75% esterification; the 


Fic. 1. Skin lesion over left posterior eleventh rib from which Cryptococcus 
neoformans was cultured. 


thymol turbidity was 0.5 unit; the van den Bergh direct reaction was 0.1 mg.%; 
indirect, 1.5 mg.%. The serum proteins were 6.65 gm.%, with albumin, 4.70 gm.%, 
and globulin, 1.95 gm.%. Bromsulfalein retention was 1% in 45 minutes. Urine 
urobilinogen was within normal limits. X-rays of the skull were negative. X-rays 
of the lumbosacral spine and hip joints revealed only the rheumatoid spondylitis. 
Roentgen visualization of the liver and spleen revealed no enlargement of either organ. 
An electroencephalogram on November 28, 1956, showed diffuse cerebral dysrhythmia, 
with greater involvement of the left anterior hemisphere. (An electroencephalogram 
obtained in August, 1956, had been normal.) Examination of the spinal fluid obtained 
under normal pressure on November 28, 1956, revealed 5 granulocytes and 52 lympho- 
cytes/cu.mm.; sugar, 50 mg.%; total protein, 90 mg.%; and a first zone colloidal 
gold curve. The Kolmer test was nonreactive. No malignant cells were found in a 
centrifuged specimen. Bone marrow aspiration obtained from the left ischial crest 
revealed no abnormalities. 

Codeine was required to relieve the patient’s headaches. As therapy for the 
lymphosarcoma, 33 mg. of nitrogen mustard were administered in divided doses on 
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four consecutive days, starting on November 28, 1956. The patient's confusion 
seemed temporarily to be improved. 

Two days after the initial lumbar puncture was performed a_ positive yeast 
culture from the fluid was reported. A second spinal fluid, obtained on December 3, 
1956, for India ink preparation, revealed budding and single yeast forms with capsules 
(figure 2). The culture revealed Cryptococcus neoformans. Smears obtained from 
scrapings of the lesion over the eleventh rib posteriorly, cultured and examined with 
India ink preparations, showed similar findings. 

After several days of partial remission the patient showed recurrence of head- 
aches, which became progressively worse and were frequently accompanied by 
projectile emesis, lethargy and mild fever. Amphotericin B * was administered in a 
course of 18 intravenous injections lasting six hours each (figure 3). The dosage on 
each of the first four days was 50 mg. in 500 c.c. of 5% glucose in water. The next 
nine daily doses were 80 mg., based on 1.0 mg./Kg. body weight. On the fourteenth 
day, therapy was interrupted because of thrombocytopenia, leukopenia and an inter- 


Fic. 2. India ink preparation of spinal fluid, demonstrating Cryptococcus neoformans 
with budding forms. (774) 


mittent azotemia (figure 3). Amphotericin B was resumed after an interval of 
four days, in a dosage of 100 mg. in 1,000 c.c. of 5% glucose in water, given inter- 
mittently as it appeared to be tolerated. Oral amphotericin B had originally been 
started coincident with intravenous medication, but had. quickly been discontinued 
because of vomiting. India ink preparations of the spinal fluid were free of C. 
neoformans by December 17, 1956, and cultures were free of growth by December 26, 
1956, and have remained so to this time. Blood and urine cultures revealed no 
growth. The skin lesions were healed by January 1, 1957 (figure 4). The patient's 
nausea and emesis diminished by January 1, 1957, and recurred transiently only on 
January 13 and 14, 1957. The spinal fluid, which originally came out irregularly and 
slowly, began flowing more freely by January 7, 1957, and has continued to do so 
thereafter. A generalized pruritus, with a raised erythematous rash, developed on 
January 8, 1957, and was partially controlled with Benadryl, 50 mg. four times a day. 
The last dose of amphotericin B was given on January 14, 1957. The patient was 
discharged in good condition on February 19, 1957. He returned to work, continued 


* Manufactured by Squibb Pharmaceutical Co., and supplied to us through the courtesy 
of the Kansas Field Station, Department of Health, Education, and Welfare, Public Health 
Service, Kansas City, Kansas. 
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to feel well, and gained gradually in weight. He was followed at regular intervals 
thereafter. His cerebrospinal fluid remained sterile, with progressive improvements 
in cell count and glucose levels (figure 5). The mass in the left lower quadrant 
remained unchanged in size and asymptomatic. 

In February, 1958, the mass in the left lower abdominal quadrant enlarged, and 
the patient was also found to have skin ulcers on the left neck and left arm. X-ray 
therapy (total, 1950 r.u.) was given to the abdominal mass, with good resolution. 
The skin lesions cleared spontaneously and the patient was discharged in April, 1958. 

At the end of August, 1958, the patient noted the gradual onset of weakness in 
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Fic. 3. Clinical and laboratory data during and subsequent to treatment with amphotericin B. 


the left arm, starting in the thumb and progressing proximally. He was admitted to 
the hospital on September 21, 1958, and was found to have moderate weakness, 
together with some generalized atrophy of the entire arm, most marked distally. Deep 
tendon reflexes were hyperactive in the left arm, with a suggestion of clonus at the 
elbow, and there was a positive Hoffmann sign. There were no sensory changes. 
The blocd urea nitrogen and platelet count were now normal. A lumbar puncture 
revealed normal pressure, 1 red blood cell/cu.mm. and 1 lymphocyte/cu.mm., a sugar 
of 63 mg.%, total protein of 57 mg.%, and chlorides of 115 mkq./L. India ink 
preparations and cultures were negative for cryptococcus or other organisms. The 
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Fic. 4. Skin lesion pictured in figure 1, healed, following treatment with amphotericin B. 


differential diagnoses included possible scarring of a healing cryptococcus infection in 
the brain, or a spread of the lymphosarcoma to the brain. 

The patient was next admitted to the Veterans Administration Hospital in Long 
Beach, California, to which we are indebted for the subsequent data. About four to 
five weeks before his admission there, weakness of the leit leg had appeared and 
progressed insidiously. The patient was found to have a severe left hemiparesis, with 
slight diminution of vibratory and joint position senses on the left. The hospital 
pathologist reviewed slides of his original lymph node biopsy in 1950, and concluded 
that this represented Hodgkin's disease, rather than lymphosarcoma, The general 
physical examination revealed a skin ulcer over the left scapula. This was biopsied 
and interpreted as a cryptococcus lesion. Repeat spinal fluid study showed no 
significant change from the last one reported. An electroencephalogram suggested 
an irritative lesion in the right parietal and posterior temporal regions. A course 
of radiation therapy to the right hemisphere was recommended and carried out 
between December 17, 1958, and January 5, 1959, with no improvement in the left 
hemiparesis. The skin lesion over the left scapula increased in size. The patient 
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developed signs of intellectual deterioration. Amphotericin B was begun, but after 
the first few hundred cubic centimeters of an intravenous infusion containing 25 mg. 
of amphotericin B in 1,000 ¢.c. of 5 glucose in water, the patient developed severe 
chills, projectile vomiting and a fever to 101° F. On February 20, 1959, he was 
given 5 mg. of amphotericin B in 1,000 c.c. of 5% glucose in water without difficulty. 
This was repeated every other day, and was eventually increased to 10 mg. per 1,000 
c.c. of glucose solution. By March 6, 1959, leukopenia was present, and the hematocrit 
had declined to 35¢7. ‘The left hemiparesis became progressively more severe and 
satellite skin lesions developed around the large ulcer over the left scapula. The 
patient rapidly deteriorated, became febrile, and died on April 1, 1959. 

The positive postmortem findings included the demonstration of cryptococcus 1n- 
fections in the skin lesions, in the kidneys and in many lymph nodes. Both adrenal 
glands had been totally destroyed by cryptococecus invasion. The spleen and certain 
lymph nodes revealed changes compatible with a treated malignant lymphoma, 
probably lymphosarcoma. The brain revealed an acute encephalomalacia, with marked 
edema, disruption of architecture and production of gemistocytic astrocytes, involving 
the white matter of the entire right cerebral hemisphere. There was no evidence of 
thrombosis. The hematoxylin and eosin, amyloid, para-aminosalicylic acid and acid- 
fast stains of all sections revealed no evidence of cryptococcus infection. Although the 
meninges were slightly thickened, there was no microscopic evidence of any inflanima- 
tion or cryptococcus infection. 


Discussion 


It is apparent that this patient developed a breakdown of his skin from 
contact with a brace, and that this site was invaded by cryptococcus. We 
presume that this skin lesion was the primary site of infection. This occurred 
while the patient was receiving corticosteroid therapy, a valid medication for his 


rheumatoid arthritis, but one which may have decreased his resistance to 
cryptococecus. Here is an organism widely present in nature which rarely infects 
man; but certain conditions, such as lymphosarcoma,’ medication with corti- 
costeroids,* *®?*)* and possibly radiation therapy,® may lower the natural re- 
sistance to this organism. The association of eryptococcus infection with rheu- 
matoid arthritis has been reported,*: *° but the association with a combination 
of lymphosarcoma and rheumatoid arthritis has not been described previously. 

The treatment with amphotericin B was associated with difficulties in this case. 
Intravenous administration tended to produce chemical phlebitis. Elevation of 
temperature consistently followed administration of the drug. More alarming 
was the appearance of thrombocytopenia and transient elevations of the blood 
urea nitrogen (figure 3), which together limited the duration of drug treatment. 
Toward the end of the initial period of amphotericin B administration the patient 
developed a diffuse itching, which slowly subsided after discontinuation of the 
drug, and did not return. Since the patient had not previously had any pruritus, 
it seems likely that the pruritus was a reaction to the drug rather than a result of 
the lymphoma. Other side-effects were never prohibitive. 

Figure 5 lists the spinal fluid findings and shows a dramatic response to the 
therapy. The skin lesions, which perhaps provided us with a window on the 
infection, also showed a prompt initial response. The later recurrences of skin 
lesions can be seen retrospectively as warnings that cryptococcus invasion was 
progressing elsewhere. At autopsy, the most impressive process was the massive 
destruction of both adrenal glands by cryptococcus infection. Such destruction 
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has been described,’ !! as has the difficulty of antemortem recognition of subtotal 
adrenal destruction. 
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SUMMARIO IN INTERLINGUA 


Cryptococcosis es clarmente recognoscite depost 1916. [lo remane un infection 
inusual, sed su constatation ha devenite plus frequente. Le association de cryptococ- 
cosis con previe maladias es un phenomeno ben cognoscite. Inter tal maladias, le 


lymphomas es le plus commun secundo le reportos in le litteratura. Varie theorias 
ha essite proponite pro explicar iste association, sed nulle ha essite provate. Recente- 
mente, le associate tractamento con corticosteroide ha essite recognoscite como un 
factor possibile in predisponer le organismo al contraction de infectiones cryptococcal. 
Le problema del therapia ha remanite formidabile, sed recente reportos ha reflectite 
un certe caute Optimismo super le base de studios a curte vista. 

Es reportate un caso con tres aspectos inusual: (1) Association tanto con 


lymphosarcoma como etiam con spondylitis rheumatoide; (2) association con un 
precedente tractamento corticosteroide; (3) tractamento con un nove antibiotico 
fungicida, amphotericina B. Un complete examine necroptic esseva effectuate. 

Le patiente esseva un masculo de 40 annos de etate con previemente cognoscite 
spondylitis rheumatoide e lymphosarcoma. Durante le tractamento. steroide ille 
primo disveloppava duo lesiones cutanee, sequite intra duo menses per symptomas 
de infection del systema nervose central. Le investigation del caso revelava me 
ningitis per Cryptoceccus neoformans e lesiones cutanee de origine cryptococcal. Un- 
nove antibiotico fungicida, amphotericina B, esseva facite disponibile pro le tracta- 
mento. Le droga debe esser administrate per via intravenose e causa phlebitis 
chimic, febre, e possibilemente thrombocytopenia. In despecto de iste difficultates, 
le tractamento resultava in le suppression de omne evidentia del infection. 

Circa septe menses post le termination del tractamento le patiente disveloppava 
un progressive hemiparesis sinistre. Studios del liquido spinal remaneva normal. 
Un tractamento additional con amphotericina B non alterava le progressive deteriora- 
tion del condition del patiente, e ille moriva circa duo annos e medie post le recognition 
del cryptococcosis. Le detaliate necropsia revelava mollification del integre hemi- 
spherio dextere del cerebro sed nulle tracia de cryptococcos in le systema nervose 
central. Ambe renes e multe nodos lymphatic monstrava un active infection crypto- 
coccal, e ambe glandulas suprarenal esseva completemente destruite per cryptococcos. 
Altere nodos lymphatic e le splen exhibiva alterationes compatibile con lymphosar- 
coma tractate. Es notate le difficultate de deteger ante morte un invasion del supra- 


renales. 
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STUDIES IN A CASE OF CHRONIC IDIOPATHIC JAUNDICE * 
By Epwarp R. Burka, New York, N.Y. 


INTRODUCTION 


Ir is now recognized that there are at least two distinct types of chronic 
nonhemolytic jaundice characterized by a benign prognosis and a_ familial 
tendency. In the first of these, described by Gilbert in 1902,* there is an elevated 
serum bilirubin of the indirect-reacting type, normal bromsulfalein excretion, 
negative cephalin flocculation and thymol turbidity tests, and normal liver mor- 
phology and oral cholecystography.? In the second type, deseribed by Dubin 
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and Johnson and Sprinz and Nelson‘ in 1954, the serum bilirubin is both 
indirect- and direct-reacting. This latter condition, termed chronic idiopathic 
jaundice with unidentified pigment in the liver cells,’ has the additional clinical 
features of abdominal pain, lassitude and hepatomegaly, all intensified by con- 
current infection or physiologic stress. Laboratory studies, in addition to the 
direct- and indirect-reacting bilirubinemia, show bromsulfalein retention, inter- 
mittent bilirubinuria and urobilinogenuria, occasionally positive cephalin floc- 
culation and thymol turbidity tests, and failure of gall-bladder visualization by 
oral cholecystography. Hematologic studies, serum proteins, alkaline phos- 
phatase, and cholesterol and its esters are normal. Liver biopsy specimens are 
characteristically darkly pigmented, and histologic studies show a pathognomonic 
picture of a coarsely granular brown pigment within the parenchymal cells, 
confined to the inner one third to one-half of the hepatic lobule. The architecture 
of the organ is preserved. Thus far the pigment has not been identified, but on 
the basis of its staining properties it has been tentatively classified as a 


lipofuscin.” 

Gilbert's disease now appears to be due to a specific enzymatic defect in the 
liver.© The defect in the Dubin-Johnson syndrome remains unknown, although 
an abnormality of the hepatic bilirubin secretory mechanism has been suggested.” 
The following is a case report of a patient with this latter condition on whom 
certain physiologic studies were done to delineate further the defect in this 
entity. 


Case REPORT 


A 51 year old white male dress designer was admitted to the Presbyterian 
Hospital for the first time on February 6, 1958, with the chief complaint of fever, 
chills and prostration of five hours’ duration. He was of Italian extraction, and 
denied history of jaundice, anemia, or liver or gall-gladder disease among his 
parents, three siblings and two children. His personal habits were model. 

The present illness dated from approximately age five when the patient was 
first noted to be sallow. Two or three times a year he was subject to severe upper 
respiratory infections, characterized by cough, rhinorrhea, shaking chills and tem- 
perature to 102° F. Each episode subsided spontaneously in five to seven days, and 
was accompanied by intensification of his sallow appearance and sometimes by dark 
urine. There were no associated abdominal pains, acholic stools, fatty food in- 
tolerance or pruritus, and the episodes became less frequent with age. He had 
always been nervous and easily upset, and his sallowness increased whenever he 
was “run-down.” 

In March, 1952, the patient had been admitted to another hospital following three 
weeks of malaise, weakness and increasing jaundice. His liver was palpable two 
fingerbreadths below the right costal margin, and laboratory studies showed a normal 
blood count, alkaline phosphatase, blood urea nitrogen, cephalin flocculation, blood 
sugar and albumin/globulin ratio. Urine urobilinogen was positive at a dilution of 
1: 40, and the bilirubin was 2.6 mg.%. The patient was discharged with the diagnosis 
of viral hepatitis; he was still jaundiced, and his liver was still palpable. He was 
re-admitted in November, 1954, after several days of nausea, vomiting and gen- 
eralized abdominal pain. Physical examination showed him to be jaundiced and his 
liver to be palpable, and signs of peritoneal irritation were present. With persistence 
of his symptoms and localization of the abdominal signs to the right lower quadrant, 
a laparotomy was done and a subacutely inflamed appendix removed. (Review of 
the sections at this institution confirms that diagnosis.) A liver biopsy showed 
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“hemosiderosis involving the central one third of the hepatic lobules, with normal 
hepatic architecture.” The patient was told that his gall-bladder and bile ducts had 
been examined manually and found to be normal. During this admission the bilirubin 
fluctuated between 3.7 and 4.2 mg.%, and an oral cholecystogram failed to visualize 
the gall-bladder. The cholesterol was 668 mg.%. 

On two hospital admissions in 1957, the patient's icterus and palpable liver were 
again noted. Blood counts, cephalin flocculation, thymol turbidity, bromsulfalein 
excretion, alkaline phosphatase and serum transaminase were normal. The serum 
bilirubin remained elevated at about 4 mg.%, and two cholesterol determinations were 
reported as “above 600.” An attempt at intravenous cholangiography was unsuccess- 
ful because of the patient’s allergy to the contrast material. In June, 1957, his 
private physician found the bilirubin to be 3.6 mg.% total, with 1.9 mg.% indirect- 
reacting, 1-plus bilirubinuria, and normal alkaline phosphatase, serum proteins, and 
cholesterol and esters on two occasions. 

The night prior to the present admission the patient had noted the onset of 
malaise and a nonpreductive cough, with shaking chills and fever to 102° F. His 
company physician gave him an injection of penicillin, but on the way home he felt 
so ill that he came to the admitting clinic. Rectal temperature there was 103.4° F.; 
pulse, 110 and regular; blood pressure, 135/85 mm. of Hg; respiration, 24. The 
patient was clinically jaundiced, quite apprehensive, and acutely ill with a shaking 
chill. The heart and lungs were normal. His liver was palpable two fingerbreadths 
below the right costal margin and nontender ; no spider angiomata, clubbing or palmar 
erythema were noted. Laboratory studies showed an erythrocyte sedimentation rate 
of 2 (Westergren) ; hematocrit, 53; hemoglobin, 20 gm. (Sahli); white blood cell 
count, 9,200, with 91% polymorphonuclears. The urine was negative for pigments 
on admission, but later showed the presence of both bile and urobilinogen at a dilution 
of 1:40 (control, 1:10). Stool was negative for occult blood, ova and parasites. 
Chest and abdominal films were normal. An electrocardiogram showed left bundle 
branch block. Prothrombin time was 15 seconds (control, 15); blood urea nitrogen, 
21 mg.%; fasting blood sugar, 115 mg.%. The result of the serologic test for 
syphilis as performed with the Venereal Disease Research Laboratory (VDRL) 
antigen was negative. The serum protein electrophoretic pattern was normal. The 
total serum bilirubin varied from 2.2 to 4.3 mg.%, of which approximately 60% was 
direct-reacting. Hematologic studies, serum amylase, alkaline phosphatase, cephalin 
flocculation, thymol turbidity, cholesterol and its esters, amebic complement fixation 
tests, and agglutinations for enteric pathogens were all normal. The gall-bladder 
did not fill following 6 gm. of Telepaque orally, and bromsulfalein retention was 
17% in 30 minutes. 

One day following admission the patient developed a cough and rales over the 
right chest, but sputum and blood cultures remained negative. The temperature 
gradually returned to normal over a period of a week without specific therapy, and 
the patient was discharged asymptomatic. As his clinical course improved the 
jaundice decreased, and he has remained well. Special studies were performed to 
investigate the possibility of hematologic disease, the nature of the bile acids, bilirubin 
conjugation, and salicylate conjugation. These are reported below. 


STUDIES 


Clinical Data: The historical features of this case are in keeping with the 
group of patients described in a recent review of the Dubin-Johnson syndrome,’ 
except for the frequent occurrence of severe upper respiratory infections with 
shaking chills and high fever. This has not been characteristic of the previous 
cases. The present patient denied abdominal pain, a frequent complaint, but 
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his chronic nervousness, although obviously difficult to ascribe to the disease 
alone, has been noted as an occasional finding. The diagnosis was confirmed 
by the pathognomonic histologic changes within the liver, noted upon review of 
the biopsy sections at this institution. The high cholesterol values noted in the 
past at other hospitals (over 600 mg.% on three occasions) remain unexplained, 
but on three later occasions both cholesterol and cholesterol esters were normal. 
There was no evidence of biliary obstructive disease at any time. 

Hematologic Studies: Numerous workers have excluded increased hemolysis 
as a cause of the hyperbilirubinemia in the Dubin-Johnson syndrome.* Similarly, 
no defect in iron, porphyrin or hemoglobin metabolism has been found to account 
for the manifestations of this condition. This patient’s blood count has been 
normal at all examinations over the last six years, and additional normal studies 
in this hospital included Wintrobe indices, platelet count, reticulocyte count, 
direct and indirect Coombs’ tests, osmotic fragility, and acidified serum test. 
The serum iron was 190 pg.%, and the iron-binding capacity was 440 pg.%, 
giving a high normal saturation of 439. An aliquot of the patient’s own cells 
was labeled with radioactive chromate, and after re-injection into the patient a 
normal life span was found, as has been noted in other studies in this condition.® 
It is of significance that the normal hematologic findings were noted at the 
height of the patient’s illness. 

Bile Acid Studies: Rudman and Kendall have shown an increase in the 
serum dihydroxy and trihydroxy bile acids in hepatocellular and obstructive 
liver disease. In intrahepatic and extrahepatic obstructive disease the trihydroxy 
acids predominate, while in cirrhosis or chronic hepatitis dihydroxy acids are 
the major component in the serum.’ Studies of this patient’s serum by Dr. 
Daniel Rudman revealed the concentrations of the dihydroxy and trihydroxy 
bile acids to be 0.4 and 0.2 mg.%, respectively, with both values below the 
accepted upper limits of normal, i.e., 0.5 mg.%.* 

Salicylate Studies: Following an oral dose of salicylate, the drug is rapidly 
absorbed and then slowly conjugated in part with glucuronic acid before being 
excreted by the kidney. The organs which conjugate salicylate in man are 
unknown, but it seems likely, in analogy with the formation of bilirubin 
glucuronide,®:'° that a major site of the process is the liver, although other 
animal tissues participate in this synthesis.’ Schmid '™ has reported that patients 
with Gilbert’s disease fail to conjugate salicylate with glucuronic acid at a 
normal rate. Studies done on the serum and urine of this patient by Dr. David 
Schachter, following the oral ingestion of 4.2 gm. of sodium salicylate, showed 
amounts of salicyl acyl glucuronide and salicyl phenolic glucuronide that were 
within the normal range of the method.’ 

Bilirubin Studies: It is now known that hepatic cells conjugate bilirubin with 
glucuronic acid, and it is this water-soluble conjugate that is direct-reacting in 
the van den Bergh reaction.’*»?* Although this conjugation occurs primarily in 
the liver, it is not limited to this organ, as demonstrated by conjugation in 
hepatectomized animals '* and kidney homogenates.’® In bile and urine the pre- 
dominant bilirubin conjugate (approximately 800% ) is bilirubin diglucuronide.’® 
In the serum of patients with nonhemolytic jaundice, considerable amounts of 
bilirubin monoglucuronide are also found, particularly in cases of hepatocellular 
disease or long-standing biliary obstruction.’* It is not yet clear whether the 
monoglucuronide is a stage in the formation of the diglucuronide. 
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Studies in this patient revealed 62% of the serum bilirubin to be the direct- 
reacting type. Of the conjugated bilirubin, 22% was found to be diglucuronide 
and 78% monoglucuronide."® 
CoM MENTS 


Despite the bilirubinemia and bilirubinuria, biliary obstruction plays no part 
in this syndrome, as evidenced by the absence of acholic stools, consistently 
normal alkaline phosphatase and cholesterol levels, and the histologic appearance 
of the biliary radicals. The occasionally positive cephalin flocculation and 
thymol turbidity tests remain unexplained, as severe generalized hepatocellular 
disease appears to be unlikely in the face of normal serum proteins and normal 
per cent of esterified cholesterol. The serum bile acid studies in this patient 
do not support either obstructive or hepatocellular disease. 

The presence of conjugated bilirubin in the serum and the normal salicylate 
conjugation in this patient appear to exclude a defect in glucuronide synthesis, 
as seems to be likely in Gilbert's disease.° The predominance of bilirubin mono- 
glucuronide in the serum may reflect the chronic nature of the jaundice, and may 
he due to a slow hydrolysis of the diglucuronide by serum beta-glucuronidase. It 
has been noted that only in acute obstructive states does the diglucuronide 
predominate.** 

Inasmuch as these patients appear to conjugate bilirubin normally, it seems 
reasonable to suspect an abnormality in the rate of secretion of bilirubin 
diglucuronide into the bile. Evidence in support of this hypothesis is the delayed 
excretion of bromsulfalein and iopanoic acid frequently noted in these cases. 
Little is known about the secretion of bile pigments by the liver, but it has been 


reported to be localized in the hepatic cell mitochondria and to involve both active 
and passive mechanisms.'® Further studies will be necessary to delineate the 
proposed secretory deficit in this condition. 


SUMMARY 


A case of chronic idiopathic jaundice with unidentified pigment in the liver 
cells is presented. Studies revealed 62% of the serum bilirubin to be the direct- 
reacting type, with 78% of the conjugated pigment as the monoglucuronide. 
Salicylate conjugation and the serum bile acids were normal. 
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SUMMARIO IN INTERLINGUA 


On recognosce duo typos de chronic jalnessa non-hemolytic con prognose benigne 
e tendentia familial. Morbo de Gilbert pare esser le effecto de un specific defecto 
enzymatic in le formation de glucuronidos per le hepate e consequentemente es 
characterisate per bilirubinemia indirecte. Le syndrome de Dubin-Johnson es cha- 
racterisate per bilirubinemia tanto directe como etiam indirecte, per le excretion 
retardate de bromsulfaleina, a vices per positivitate in le tests de flocculation a 
cephalina e de turbiditate a thymol, e per le impossibilitate de visualisar le vesica 
biliari in cholecystographia oral. Pathognomonicamente, un grossier pigmento brun 
es trovate intra le cellulas parenchyma! del hepate, sed iste phenomeno es restringite 
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al portion interior del lobulo hepatic. Clinicamente, symptomas de dolor abdominal, 
de lassitude, e de hepatomegalia es usual a parte le presentia de jalnessa. 

Es presentate un caso de chronic jalnessa intermittente del typo de Dubin- 
Johnson. Le patiente esseva un masculo de racia blanc de 51 annos de etate qui 
exhibiva le typic aspectos de hepatomegalia, jalnessa intermittente, bilirubinemia 
indirecte e directe, excretion retardate de bromsulfaleina, non-successo de cholecysto- 
graphia oral, e pigmentation intra-hepatocellular. Etiam presente esseva symptomas 
atypic in le forma de sever reactiones a commun infectiones supero-respiratori, incluse 
algor e febre, sed le phenomeno de dolores abdominal non esseva presente. Esseva 
notate nulle prova clinic o laboratorial de generalisate injuria hepatocellular e nulle de 
obstructive morbo biliari, e le resultatos de studios hematologic, incluse illo de 
determinationes del longevitate erythrocytic, esseva normal. 

Studios special produceva valores normal pro acidos biliari del sero e demon- 
strava normalitate del conjugation e excretion de un carga oral de salicylato. 
Septanta-octo pro cento del conjugate bilirubina habeva le forma de monoglucuronido. 
Le presentia de conjugate bilirubina in le sero e le resultatos normal de studios de 
salicylato pare eliminar le possibilitate de un defecto in le synthese de glucuronidos 
como illo ha essite constatate in le caso de morbo de Gilbert. Le predominantia de 
monoglucuronido de bilirubina in le sero reflecte possibilemente le chronicitate del 
jalnessa, sed il es etiam possibile que illo es le effecto de un lente decomposition del 
diglucuronido per le glucuronidase seral. Le retardate excretion de acido iopanoic e 
de bromsulfaleina suggere un defecto in le excretion de glucuronido bilirubinic a in 
le bile como le anormalitate in iste syndrome. 
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ACQUIRED FIBRINOGEN DEFICIENCY ASSOCIATED WITH 
CARCINOMA OF THE BRONCHUS * 


By J. R. Fountatn, M.D., M.R.C.P. (Edin.), and R. L. Hotman, 
M.B., Ch.B., Leeds, England 


CARCINOMA may lead to anemia, leukopenia, thrombocytopenia and _ the 
appearance of a leuko-erythroblastic blood picture, but only in rare instances 
have disorders of blood coagulation been observed. Stefanini’ and Cosgriff 
and Leifer * have recorded cases of Factor V deficiency associated with ad- 
vanced carcinoma, while Jurgens and Trautwein * and, more recently, Swan and 
his associates,* have reported a severe hemorrhagic diathesis due to fibrinogen 


deficiency in patients with advanced carcinoma of the prostate. 
It is the purpose of this paper to report the occurrence of a bleeding disorder 
due to fibrinogen deficiency in a patient with bronchial carcinoma. 


Case REporT 


A 36 year old male was admitted to the Leeds General Infirmary on January 
16, 1958. He gave a history of repeated vomiting for four days, associated with 
severe, throbbing pain in the occipital region radiating down to involve the cervical, 
dorsal and lumbar regions. Two days before admission to hospital he developed 
attacks of loss of vision in the right eye and unsteadiness of gait, and about this 
time he noticed that his urine was heavily bloodstained. On the day prior to 
admission he became confused, had recurrent bouts of blindness and aphasia, and 
began to vomit blood. 

He had previously enjoyed good health, apart from when serving in Burma 
during the Second World War, where he developed amebic dysentery, tropical sprue, 
dengue fever, snake bite and malaria, from which he made a complete recovery. 
On demobilization he was passed as medically fit. There was no personal or family 
history of a bleeding tendency. His father had died of carcinoma of the lung. 

On admission the temperature was 97.6° F. The patient was restless, sweating 
and dehydrated. Recurrent bouts of aphasia and blindness lasting up to 20 minutes 
occurred, during which time the pupils were fixed and dilated, and the patient 


* Received for publication June 16, 1958. 
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rubbed the front of his chest vigorously. At times he showed pill-rolling movements 
of the fingers, but in the intervals between attacks he was able to answer questions, 
his vision returned and the pupils reacted briskly to light. Further examination of 
the central nervous system revealed a fine nystagmus, marked neck rigidity and a 
positive Kernig’s sign. The fundi were normal. There was no paralysis, and the 
tendon jerks were present and equal. There were no sensory changes. 

Purpura and ecchymoses were evident over the anterior aspect of the chest and 
the right lower limb, the liver and spleen were impalpable, and there was no 
lymphadenopathy. 

The pulse was 68 per minute, the volume was good, and sinus arrhythmia was 
present. The blood pressure was 170/90 mm. Hg. Examination of the heart showed 
no abnormality. 

No abnormal physical signs were found on examination of the respiratory and 
alimentary systems. The kidneys were not palpable, and on rectal examination the 
prostate appeared to be normal. 

Investigations and Clinical Course: Lumbar puncture was carried out on admis- 
sion, and the cerebrospinal fiuid was found to be heavily bloodstained at a pressure of 
over 300 mm. Culture of the cerebrospinal fluid revealed no growth after 48 hours’ 
incubation. 

The blood urea nitrogen was raised to 45 mg. %, and the electrocardiogram 
showed widespread ST segment abnormalities, with prominent U waves suggestive of 
electrolyte disturbances. 

Urine examination showed the presence of albumin and blood. No casts were 
observed, and culture was sterile. 

Blood examination on admission gave the following results: hemoglobin, 14.6 gm. 
per 100 ml.; red cells, 4,360,000 per cubic millimeter; white cells, 26,200 per cubic 
millimeter; differential white cell count: myelocytes, 1%; polymorphonuclear cells, 
86% ; lymphocytes, 10% ; monocytes, 39% ; platelet count, 250,000 per cubic millimeter ; 
erythrocyte sedimentation rate, 2 mm. in the first hour (Wintrobe). 

During the following 36 hours gross hematuria continued and the neurologic 
manifestations remained unchanged. Ecchymoses became more extensive, and 
painful swellings of the cheeks and temporal regions appeared, due to large 
hematomas in the temporalis and masseter muscles. Anemia developed, and on 
January 18 a hematologic opinion was requested. 

Blood examination on January 18 gave the following results: hemoglobin, 9.2 
gm. per 100 ml.; red cells, 3,100,000 per cubic millimeter; white cells, 31,000 per cubic 
millimeter; differential white cell count: metamyelocytes, 39%; neutrophils, 78% ; 
eosinophils, 4%; lymphocytes, 13%; monocytes, 2%. Platelet count, 188,000 per 
cubic millimeter. A blood film showed the red cells to be normochromic and 
normocytic, and 4 normoblasts per 100 white cells were present. There was no 
evidence of leukemia. 

The bleeding time (Duke) was 2 minutes. The clotting time (Lee and White) 
was 10 minutes, but the clot was seen to be extremely poor and wispy. The “one- 
stage” prothrombin time (Quick) was 28 seconds (control, 14 seconds), and the 
clot was also found to be poorly formed. Estimation of plasma fibrinogen (Biggs 
and MacFarlane )*® showed it to be reduced to 40 mg.%. 

The patient was given an immediate intravenous injection of 2.5 gm. of 
fibrinogen, fractionated from pooled human plasma, together with a transfusion of 
whole blood, but his condition continued to deteriorate. ‘The pulse became rapid 
and thready, and the blood pressure fell. Despite the administration of intravenous 
noradrenaline (Levophed), the patient passed into a coma and died 48 hours after 
his admission to hospital. 

A clinical diagnosis was made of fibrinogen deficiency leading to subarachnoid 
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hemorrhage, hematuria and widespread bleeding into the skin, subcutaneous tissues 
and muscles. The cause of the fibrinogen deficiency remained unexplained, how- 
ever, as clinical examination had failed to reveal any signs of underlying disease. 

Post Mortem: The spare body of a male adult showed multiple large bruises on 
the arms, legs and trunk, and petechial hemorrhages on the front of the chest and 
over both knees. Hemorrhage had occurred in many organs. The pericardial sac 
contained 20 ml. of bloodstained fluid, and a few petechiae were present in the 
visceral pericardium. In the alimentary tract there was hemorrhage into the floor 
of the mouth, the mucosa of the stomach and duodenum showed numerous pinpoint 
hemorrhages, and the intestines contained abundant altered blood. Submucous 
hemorrhages were present in the pelves of both kidneys. The brain showed wide- 
spread subarachnoid hemorrhage, most marked over the occipital poles of the 
cerebral hemispheres. A hematoma was present in both temporal muscles. 

Lungs: In the right lower lobe bronchus, close to its origin, a thin cuff of 
white tumor completely encircled the lumen, but to the naked eye the overlying 
mucosa appeared to be intact. Both lower lobes showed extensive pneumonia. The 
hilar and paratracheal lymph nodes were enlarged up to 2 cm. each in diameter, 
and on section showed replacement of the lymphoid tissue by tumor. 

Distant metastases were present in both adrenals, lumbar vertebrae and meninges 
of the posterior cranial fossa. The latter were unusual in appearance. In addition 
to a tumor nodule 1.5 cm. across in the dura of the floor of the left side of the 
posterior fossa, fine white cords with yellow flecking coursed over the undersurface 
of the cerebellum and closely resembled changes seen in a suppurative meningitis. 

Microscopy: The right lower lobe bronchus showed widespread replacement of 
the mucosa and submucosa by hyperchromatic, small anaplastic tumor cells which 
infiltrated the mucous glands and reached the adjacent lung substance. In the latter 
situation the tumor cells were larger and polyhedral and had a vesicular nucleus 
with a distinct nucleolus. Extensive invasion of lymphatics and moderate size 
veins had occurred. All the metastases had a structure similar to that of the 
primary tumor where it invaded the lung substance. The fine cords in the cerebellar 
meninges consisted of anaplastic carcinoma cells. A complete transverse section of 
the prostate gland showed no sign of neoplasia or other abnormal findings. 

An anatomic diagnosis was made of carcinoma of the bronchus with metastases 
to lymph nodes, adrenals, skeleton and meninges, associated with widespread 
hemorrhages in many bodily systems. 


DiscussION 

Bleeding due to fibrinogen deficiency may occasionally be due to a congenital 
defect. Such patients present with a hemorrhagic diathesis resembling hemo- 
philia, but affecting either sex. More commonly, fibrinogen deficiency is 
acquired, and several publications have appeared in recent years describing the 
acute defibrination syndrome associated with obstetric abnormalities and com- 
plicating pulmonary operations. This subject has been reviewed by Biggs and 
MacFarlane.’ Fibrinogen deficiency may also occur in patients with impaired 
absorption from the alimentary tract,® liver disease * or tuberculosis,’ and in an 
extensive study Risak*® found the fibrinogen level to be sometimes low in 
certain blood dyscrasias, infections and malignant disease. In most instances, 
however, there was no bleeding tendency. 

Bleeding due to fibrinogen deficiency associated with carcinoma is extremely 
rare, but in recent years the relationship between bleeding and carcinoma of 
the prostate has been studied by Tagnon and his associates,’® 1 who observed the 
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phenomenon of fibrinolysis, associated at times with a reduction of plasma 
fibrinogen, in cases of metastatic carcinoma of the prostate. Swan, Wood and 
Daniel* have also recorded two instances of a hemorrhagic diathesis due to 
fibrinogen deficiency in advanced prostatic carcinoma, and in one a fibrinolytic 
mechanism appeared to be responsible for the fall in the fibrinogen level in the 
plasma. 

We are unaware of any previously reported instances of carcinoma of the 
bronchus giving rise to fibrinogen deficiency and bleeding. The diagnosis of 
the case recorded above was based on three findings: (a) the presence of 
widespread hemorrhage, (b) the plasma fibrinogen level of 40 mg.%, together 
with poor clot formation, and (c) the finding at autopsy of the underlying 
carcinoma. The level of plasma fibrinogen at which bleeding appears is still 
controversial, but Weiner, Reid and Roby '* state that a blood level of fibrinogen 
below 100 mg.% is associated with defective clotting. 

The cause of the fibrinogen deficiency is unknown. The early death of the 
patient prevented further investigation of the clotting mechanism, and whether a 
fibrinolytic mechanism was responsible for the hypofibrinogenemia, as in some 
cases of prostatic carcinoma, remains unexplained. Treatment with intravenous 
fibrinogen proved of no value, but this was possibly due to the irreversible 
damage already caused by widespread bleeding. It is, however, now generally 
recognized that, in cases of bleeding due to fibrinogen deficiency, intravenous 
fibrinogen is the treatment of choice. Whole blood appears to be of little use 
as specific therapy, but may be necessary to replace blood loss and associated 
deficiencies of other clotting factors.* ® 


SUMMARY 


1. A case of widespread hemorrhage due to fibrinogen deficiency associated 
with bronchial carcinoma is described. 

2. Acquired fibrinogen deficiency complicating a variety of conditions, in- 
cluding carcinoma, is briefly discussed. 
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SUMMARIO IN INTERLINGUA 


Acquirite deficientia de fibrinogeno occurre in association con un varietate de 
conditiones. Illo ha essite describite occurrente in association con anormalitates 
obstetric e con complexe operationes pulmonar. Illo pote occurrer in patientes con 
defectos de absorption ab le vias alimentari, con morbo hepatic o tuberculose, e— 
occasionalmente—con carcinoma del prostata. Le presente reporto concerne un caso 
de acquirite deficientia de fibrinogeno associate con carcinoma del broncho e resultante 
in un hemorrhagia mortal. Le patiente esseva un masculo de 36 annos de etate qui 
se presentava con un recente historia de dolores occipital, vomito, e hematuria. Le 
examine resultava in le constatation de un hemorrhagia subarachnoide, de hematuria, 
de melena, e de acchymoses supra le thorace. Le investigation del mechanismo de 
coagulation sanguinee revelava que le nivello plasmatic de fibrinogeno esseva reducite 
a 40 mg pro cento, lo que esseva associate con un marcate dysfunction del formation 
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de coagulos. Le tractamento con fibrinogeno per via intravenose remaneya sin 
successo, e le patiente moriva. 

Le necropsia revelava extense hemorrhagias e le presentia de un carcinoma 
bronchial con extense metastases. 
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EDITORIAL 
ECHINOCOCCOSIS IN NORTH AMERICA 


Ecuinococcosis (hydatid disease) is one of the more important hel- 
minthic zoonoses of man. Human infection, acquired from infected carni- 
vores, is due to parasitism by the larval stages of tapeworms belonging to 
the genus Echinococcus (Rudolphi, 1810). These tapeworms are almost 
cosmopolitan in their distribution and, while it has been known for many 
years that this disease constitutes a serious public health problem in Eurasian 
countries, until the beginning of the last decade it was considered to be of 
rare occurrence in North America. Renewed emphasis has been given to 
the importance of echinococcosis in clinical medicine as a result of research 
which has settled conclusively a long-standing controversy regarding the 
identity of the cestode causing alveolar hydatid disease. 

It is recognized now that two species, E. granulosus (Batsch, 1786) and 
E. multilocularis Leuckart, 1863, coexist in the northern hemisphere. Both 
occur in continental North America, being sympatric in boreal regions. The 
two species differ in their host-relationships, morphological characteristics 
and type of larval development. Because of the markedly different clinical 
aspects of the disease associated with the latter, there is a need for dissemi- 
nation of this newer knowledge among medical workers. The purpose of 
this paper is to review some of the more recent developments pertinent to 
this problem in North America. 

The life cycles of the two species are generally similar. Two hosts are 
involved: a definitive or final host which harbors the adult tapeworm and an 
intermediate host which supports larval development. The adult tapeworm 
lives attached to the villi of the small intestine of carnivorous animals. Ca- 
nine animals are the most important definitive hosts for both of these species, 
but experimental studies have shown that the domestic cat may serve equally 
well in this capacity for E. multilocularis..* Herbivores, generally ungu- 
lates, constitute the main intermediate host group for E. granulosus, while 
microtine rodents are the principal intermediate hosts of E. multilocularis. 
Man is parasitized only by the larval or hydatid stage, serving as an inter- 
mediate host for both species. Transmission from host to host under 
natural conditions is dependent upon ingestion of the infectious agent. The 
definitive host becomes infected by consuming the viscera of infected inter- 
mediate hosts. Hydatid results when the intermediate host ingests eggs 
passed in the feces of the definitive host. 

1 Vogel, H.: Uber den Entwicklungszyklus und die Artzugehorigkeit des europaischen 
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1863 in Japan, Proc. Helm. Soc. Wash. 24: 128-133, 1957. 
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EDITORIAL 


UnNILocULAR Hypatip DISEASE 


Echinococcus granulosus has both a sylvatic and a pastoral epidemiology. 
The pastoral cycle, involving dogs and sheep or cattle is best known in the 
livestock-raising areas of northern Europe, North and South Africa, the 
Middle East, Australia, New Zealand and South America where the disease 
is more or less frequently found in man. Although autochthonous cases 
in the United States are uncommon (with only 650 cases recorded up to 
1952),° native-born residents of several states are reported to have contracted 
hydatid disease within the geographical limits of their respective localities.* 
Infected dogs have been reported from various areas in the United States.* ° ’ 
Attention also has been called to the high prevalence of hydatid cysts in hogs 
slaughtered in certain abattoirs in Virginia and Tennessee.” These records 
indicate that endemic foci, probably involving domesticated animals, do exist 
in this country. E. granulosus has been reported from wolves and moose 
in Minnesota,” *® which suggests that a sylvatic cycle is operating there. 
The problem in northern North America is considerably more serious. 
Recent surveys in Alaska '’?***"*" and Canada ** have 
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shown sylvatic echinococcosis to be widespread among wolves and moose, 
caribou, deer and elk. Many aboriginal groups in this region depend upon 
hunting of wild herbivores for their subsistence during at least a part of the 
year. The customs of the people and the lack of substitute food resources 
demand the complete utilization of animal carcasses. Parts not consumed 
by the people themselves are fed to sled-dogs. A dog-herbivore cycle also 
obtains in some parts of arctic Alaska and Canada where reindeer manage- 
ment is still practiced.” The dog has a position of unusual importance in 
northern regions, being kept for transportation as well as for herding, and 
socio-economic conditions necessitate close association with man. In most 
arctic villages the dog population out-numbers the human population and in 
some localities as many as 25% of these animals have been found infected 
with E. granulosus." 

Recent surveys of the hydatid problem in northwestern Canada have 
disclosed a surprisingly high prevalence of this disease in the Eskimo and 
Indian population. Thirty-one per cent of 2,022 individuals given the 
Casoni test during 1954 and 1955 reacted positively.** A number of these 
were subsequently confirmed at surgery. Climate, lack of education and 
poverty are important factors in the epidemiology of this disease in low 
temperature areas. 

The cyst produced by E. granulosus is characteristically unilocular in 
structure and constitutes the most prevalent type of hydatid occurring in 
man. Eggs of this tapeworm, upon ingestion by a suitable intermediate 
host, hatch in the duodenum. The hexacanth embryos penetrate the in- 
testinal wall, enter the mesenteric venules and are carried to the capillary 
filter beds in various organs and tissues. Larval development (described in 
detail by Dew **) occurs most commonly in the liver. <A fluid-filled cavity 
appears within the embryo shortly after it reaches its locus of development 
and as growth progresses, the cyst wall becomes differentiated into an outer 
laminated, hyaline, non-nucleated layer and an inner nucleated germinative 
layer. Masses of cells are produced by endogenous budding from the 
germinative layer. These may remain attached by stalks or be released 
into the cystic cavity. Vacuolation of the cell masses is followed by the 
production of brood capsules within which numerous scolices develop. 
Unattached brood capsules and free scolices comprise a sediment inside the 
cyst which is commonly referred to as “hydatid sand.” 

The inflammatory and fibrous tissue reactions of the host tend to confine 
the cyst and its contents. In old hydatids, the connective tissue capsule 
may attain a thickness of five millimeters or more and it is usually well 
vascularized. In time the cyst capsule may become calcified. 

Pathogenicity and fatality of the disease depend primarily upon the 

23 Choquette, L. P. E., Whitten, L. K., Rankin, G., and Seal, C. M.: Note on parasites 
found in reindeer (Rangifer tarandus) in Canada, Canad. J. Comp. Med. 21: 199-203, 1957. 


24 Dew, H. R.: The histogenesis of the hydatid parasite (Taenia echinococcus) in the 
pig, M. J. Australia 1: 101-110, 1925. 
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location of the cyst. In most endemic areas of the world about 70% of all 
human infections involve the liver ; however, according to Poole,” in Canada 
about half of the cysts are found in the lungs. It is of interest to note that 
pulmonary infection often has been erroneously diagnosed as tuberculomata. 
Other locations include the kidney, pelvis, heart, bone and central nervous 
system. Osseous hydatid presents a departure from the usual unilocular 
structure. This occurs when the embryo is filtered out of blood vessels in 
bone where the organism proceeds to grow along the lines of least resistance, 
eroding the cancellous structure, particularly of the long bones and pelvic 
arch. Osseous hydatid is an insidious process which gradually erodes the 
bone to a stage where fracture or crumbling may occur suddenly. Hydatid 
of the brain produces increasing symptomatic evidence of an intra-cranial 
tumor, with neurological manifestations corresponding to the location and 
size of the cyst. 

Growth is relatively slow and unilocular cysts are frequently benign. 
Important manifestations of the disease are often inapparent for years unless 
the cysts are located in foci where serious organ destruction or dysfunction 
results. Consequently the disease is most commonly diagnosed late in the 
life of the patient or at necropsy. Individual cysts occasionally become 
unusually large before being detected. Dungal ** described an hydatid from 
an Icelandic woman which was 50 centimeters in diameter and contained 16 
liters of fluid. Rupture may occur spontaneously with spillage of cyst fluid 
into the peritoneum or other body cavities, thus creating new foci of infection 
as a result of subsequent development of secondary cysts from the dis- 
seminated germinative elements. 

Chemotherapy, thus far, has been of little value in the treatment of this 
disease. Atabrine has been employed widely as an anthelminthic for the 
removal of adult cestodes but little use has been made of this agent in treating 
larval tapeworm infections. In view of the relatively high level at which this 
compound becomes concentrated in the liver after oral administration, 
further investigation of its therapeutic effect on hepatic hydatid would seem 
worthwhile. So-ae clinicians ***** have reported improvement in the sub- 
jective symptoms as well as atrophy of the cyst with the use of biological 
therapy in cases where the parasites were in inoperable locations, such as in 
bone, or where multiple cysts had developed in several anatomical sites. In 
one instance the therapy involved the intradermal administration of sterile 
hydatid fluid in the amount of 0.1 ¢.c. every five to seven days, plus a maxi- 
mum of 3 c.c. injected subcutaneously, according to the tolerance of the 
patient.“’ In the other, the protein component of the hydatid fluid has been 

*> Poole, J. B.: Echinococcus disease in northern North America, Am. J. Trop. Med. 
and Hyg. 6: 424-429, 1957. 

26 Dungal, N.: Echinococcosis in Iceland, Am. J. M. Se. 212: 12-17, 1946. 

*7 Casiraghi, J. C.: Terapéutica Biolégica de la Hidatidosis, Bol. y trab., Soc. argent. 
de cirujanos 10: 229-239, 1949. 


28 Belleville, G. I.: Terapéutica Biologica de la Hidatidosis, Bol. y trab. Acad. argent. 
cir. 34: 244-245, 1950. 
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regarded as the useful therapeutic fraction. Injections are continued for a 
period of years.** Although such therapy may have prophylactic value in 
preventing development of secondary cysts following spillage in the surgical 
removal of the primary hydatid, there is no evidence to support this assump- 
tion. Surgical procedures are relatively successful in patients with unilocular 
cysts in operable sites. The operative procedures usually employed for 
abdominal cysts have been presented in detail by Turner and Rogers ** and 
the literature contains many descriptions of technics employed for the re- 
moval of hydatids in other locations. Most surgeons now advise against 
needle aspiration of the cyst because of peritoneal soiling which almost in- 
evitably occurs. For cases in which the cyst cannot be completely removed, 
sterilization of its contents with formalin and total removal of its germinal 
layer followed by plication of the adventitial wall to obliterate the cavity is 
recommended.” If obliteration of the cavity cannot be accomplished, mar- 
supialization and drainage are necessary, but drainage may continue for 
a prolonged period. The use of adrenocortical steroid therapy during and 
after surgery also has been recommended * to help avoid the anaphylactic 
reaction which is not uncommon. Antihistamine therapy has been reported 
to be of similar value.** 


ALVEOLAR Hypbatip DISEASE 


In contrast to the typical unilocular cyst produced by FE. granulosus, 


that of E. multilocularis develops by successive exogenous and endogenous 
budding, forming a continuously proliferating invasive organism. The 
malignant nature of its growth and the usually fatal course of the disease in 
humans present a serious medical problem. Alveolar hydatid disease has 
been known mainly from Bavaria and Tyrol and its true nature was first 
elucidated by Virchow in 1855.** Shortly after Virchow’s report, Leuckart,”’ 
in 1863, designated this larva Echinococcus multilocularis (= Taenia 
echinococcus multilocularis Leuckart, 1863) because of its being morpho- 
logically different from the unilocular cyst produced by E. granulosus. 
Later, Klemm * described a tapeworm which he thought to be associated 
with alveolar cyst production as Echinococcus alveolaris. For almost a 
century the identity and life history of the adult cestode actually responsible 
for alveolar hydatid disease remained unknown. Some investigators con- 

29 Turner, G. G., and Rogers, L. C.: Modern operative surgery, Vol. II, 4th Ed., 1957, 
Hoeber and Harper, Great Britain. 

30 Zelman, S.: Echinococcus disease in an American veteran, U. S. Armed Forces M. J. 
6: 1800-1806, 1955. 

31 Re, P. M.: Hidatidosis; accion de los antihistaminicos, Prensa méd. argent. 38: 32-35, 
1951. 

32 Virchow, R.: Die multiloculare, ulcerirende Echinokokkengeschwulst der Leber, 
Verh. phys.-med. ges. Wurzburg 6: 84-95, 1855. 

83 Leuckart, R.: Die menschlichen Parasiten und die von ihnen herrtthrenden Krank- 
heiten, Ein Hand- und Lehrbuch ftir Naturforscher und Aerzte, 1863, Leipzig and Heidelberg. 

34 Klemm, H.: Zur Kenntnis des Echinococcus alveolaris der Leber, Aerztl. intelligenz- 
blatt 30: 451-455; 462-465, 1883. 
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sidered the alveolar larva to be only a variant or an abnormal cyst which was 
occasionally produced by EF. granulosus. Others were convinced, mainly 
on the basis of its geographical occurrence, that it was the larval form of a 
different species. Without experimental evidence to support either view, 
the controversy continued until a few years ago. 

Attention again was focused on this problem when alveolar infections 
were discovered in the tundra vole on St. Lawrence Island, Alaska ” and 
were found to be an important cause of morbidity among the Eskimo in- 
habitants of this island.**** Although considering the possibility that it was 
identical with that causing alveolar hydatid disease in Eurasia, comparable 
life cycle information for the latter was still unavailable; consequently the 
investigators described the St. Lawrence Island form as a new species, 
Echinococcus sibiricensis.* At about the same time other workers *° re- 
ported natural infections in St. Lawrence Island ground squirrels and shrews, 
but used the name E. alveolaris of Klemm. Following the Alaskan work, 
knowledge of the identity and life cycle of the Eurasian form was promptly 
provided as a result of the experimental studies of Vogel * *’ who established 
that the Eurasian alveolar hydatid and E. sibiricensis were conspecific. As 
pointed out by Vogel, the valid name for this species is Echinococcus multi- 
locularis Leuckart, 1863 on the basis of prior application; therefore, both 
E. alveolaris and E. sibiricensis are synonyms. 

The conclusion that FE. multilocularis and E. granulosus are separate 
species was firmly substantiated when the life cycle of the former was carried 
out with alveolar hydatid obtained from an infected individual. Using 
alveolar larvae from a patient in south Germany, Vogel *’ reproduced the 
life cycle three times consecutively through the dog and the common field 
vole, Microtus arvalis. Adult specimens from two naturally infected foxes, 
Vulpes vulpes, and alveolar larvae from a naturally infected field vole in 
south Germany also proved to be E. multilocularis. Voles fail to become 
infected when fed eggs of E. granulosus and eggs of E. multilocularis will 
Vogel presented 


38 


not develop satisfactorily in herbivorous animals.** 
detailed comparative morphological studies of adult specimens from both 
Europe and North America. As a result of this work he suggested that the 
St. Lawrence Island form may be a geographical race or subspecies of the 
Eurasian form and proposed the name Echinococcus multilocularis sibiri- 
censis for the North American cestode. 

Under natural conditions, adult E. multilocularis is found in the small 


35 Rausch, R., and Schiller, E. L.: Studies on the helminth fauna of Alaska. XXIV. 

Echinococcus sibiricensis n. sp., from St. Lawrence Island, J. Parasitol. 40: 659-662, 1954. 
36 Thomas, L. J., Babero, B. B., Gallicchio, V., and Lacey, R. J.: Echinococcosis on 

St. Lawrence Island, Alaska (communication) Science 120: 1102-1103, 1954. 

87 Vogel, H.: Uber den Echinococcus multilocularis Siiddeutschlands. I. Das Band- 

wurmstadium von Stammen menschlicher und tierischer Herkunft, Ztschr. Tropenmed. 8: 

404-454, 1957. 


88 Gibbs, H. C.: On the role of rodents in the epidemiology of hydatid disease in the 
Mackenzie river basin, Canad. J. Comp. Med. 21: 287-289, 1957. 
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intestine of foxes. Several hundred thousand of these worms may occur 
in a single animal.** The larval stage is harbored by microtine rodents of 
the genera Microtus, Clethrionomys and Lemmus. Field mice constitute 
the main food of the fox and the epizootiology involves an interchange of 
infection between foxes and these small rodents. A number of other species 
have been experimentally infected with the larval stage.** * 

After restudying a large series of adult specimens of Echinococcus ob- 
tained from foxes collected on the mainland of Alaska, Rausch *° concluded 
that these worms were E. mu/tilocularis, thus presenting the first record of 
the etiological agent of alveolar hydatid disease on the North American 
continent. Although naturally infected voles have not yet been observed 
here, E. multilocularis apparently is widely distributed in Alaska. The 
disease is enzootic in arctic fox (Alopexr lagopus) populations. The preva- 
lence goes up when the fox population increases following a cyclic high 
density of voles or lemmings. As pointed out by Rausch, sylvatic infection 
may be expected to occur wherever the predator-prey relationship existing 
between the red/arctic foxes and microtine rodents favor completion of the 
life cycle. Gemmel *° recently reviewed the literature on vulpine echinococ- 
cosis. Evidence from field surveys and laboratory observations indicates 
that the fox is not a satisfactory definitive host for E. granulosus. 

In northern regions the Eskimo have direct contact with arctic foxes 
during the winter trapping season. Methods of skinning of the carcasses 
favor opportunities for acquisition of eggs. Vogel ** suggested that sporadic 
infections in man may occur through the eating of berries, windfallen fruits 
and other types of vegetation from localities exposed to fecal contamination 
by infected foxes. 

The dog is a favorable host for this species and in arctic regions, where 
food for these animals is always scarce, they also feed on small rodents 
whenever the opportunity is presented. Dogs harboring adult worms un- 
doubtedly constitute the main hazard to human health.* Eggs adhering 
to the fur of these animals may be acquired directly by hand to mouth transfer 
through handling such as petting and harnessing. Sled-dogs are kept 
regularly in the immediate vicinity of dwellings, thus the soil becomes 
heavily contaminated with dog feces. Children playing among the dogs 
are endangered, and Echinococcus eggs may be carried into the dwellings 
on footwear and equipment. Conditions of winter travel preclude even the 
simplest sanitary precautions, and human food is usually handled with the 
same hand-covering used when the dogs are harnessed and fed. During 
summer dry periods there is a possibility of contamination of food by eggs 
in wind-borne dust. Also, it has been shown experimentally that eggs of 


89 Sadun, E. H., Norman, L., Allain, D. S., and King, N. M.: Observations on the sus- 
ceptibilities of cotton rats to E. multilocularis Leuckart, 1863, J. Infect. Dis. 100: 273-277, 
1957. 

40 Gemmel, M. A.: The fox as a definitive host of Echinococcus and its role in the spread 
of hydatid disease, Bull. World Health Org. 20: 87-99, 1959. 


‘ 
: 
} 
bs 


Vol. 52, No. 2 EDITORIAL 47] 


E. multilocularis may be transmitted to susceptible mammals by adult blow- 
flies.** 

The eggs of Echinococcus are resistant to cold. Cameron demonstrated 
that eggs of E. granulosus can withstand 12 days of drying, seven days in 
water and four months in ice.** Rausch and Schiller successfully infected 
voles with eggs of E. multilocularis which had been kept in pond water at 
room temperature for 22 days.’* Schiller found that eggs of E. multilo- 
cularis remained infective after prolonged exposure to freezing temperatures. 
Some eggs were infective after having been frozen at — 26 degrees C. in a 
mixture of water and intestinal contents of foxes for 60 days under experi- 
mental conditions.*® Some eggs were still infective after exposure in the 
laboratory to temperatures as low as — 56 degrees C. The eggs of this 
species apparently survive long periods frozen in situ in the carcasses of 
infected arctic foxes.'* Thomas and Babero reported that eggs of E. multi- 
locularis stored for two and one-half years at 2 degrees C. were still infective 
as were eggs contained in very old dehydrated fox scats collected on the 
tundra and stored at room temperature for approximately the same length 
of time.** In most arctic villages, surface contamination from the accumu- 
lation of both human and dog excreta during the winter is extensive. The 
spring thaw or “break-up” releases the frozen sewage which drains into the 
nearest pond that may serve as the source of water supply for the community. 
The ability of the eggs of this species to withstand cold probably contributes 
much to the successful maintenance of the disease in circumpolar regions. 

Histogenesis of the alveolar larva has been studied in experimentally 
infected field voles, Microtus pennsylvanicus, and in laboratory white 
mice.*” *° The primary locus of infection in these rodents was, without 
exception, the liver. The chief characteristic of the larval stage of E. 
multilocularis is its mode of development, resembling that of an infiltrating 
neoplasm. In both natural and experimental infections of long duration, 
secondary foci of infection as a result of metastasis, were frequently observed 
in the spleen, mesentery, peritoneum, lungs, etc. The dilatation of blood 
vessels resulting from larval growth apparently permits buds of germinative 
tissue to pass through into the hepatic vein and subsequently into the sys- 


41 Schiller, E. L.: Studies on the helminth fauna of Alaska. XIX. An experimental 
study on blowfly (Phormia regina) transmission of hydatid disease, Exper. Parasitol. 3: 
161-166, 1954. 

42 Cameron, R. W. M.: Some modern biological conceptions of hydatid, Proc. Roy. Soc. 
Med. 20: 278-283, 1927. 

43 Schiller, E. L.: Studies on the helminth fauna of Alaska. XXVI. Some observations 
on the cold-resistance of eggs of Echinococcus sibiricensis Rausch and Schiller, 1954, J. 
Parasitol. 41: 578-582, 1955. 

44 Thomas, L. J., and Babero, B.: Observations on the infectivity of Echinococcus eggs 
obtained from foxes (Alopexr lagopus Linn.) on St. Lawrence Island, Alaska, J. Parasitol. 
42: 659, 1956. 

45 Rausch, R.: Studies on the helminth fauna of Alaska. XX. The histogenesis of the 
alveolar larva of Echinococcus species, J. Infect. Dis. 94: 178-186, 1954. 

46 Mankau, S. K.: Studies on Echinococcus alveolaris (Klemm, 1883), from St. Lawrence 
Island, Alaska. I. Histogenesis of the alveolar cyst in white mice, J. Parasitol. 43: 
153-159, 1957. 
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temic circulation. Rate of growth of the alveolar cyst in its natural inter- 
mediate host is extremely rapid. Rausch presented a case in a vole in which 
the larval mass was equal to more than one-half the total weight of the 
animal. The larva continues to grow, invading additional host tissue until 
the infected organ appears as a mesh of fibrotic adventitia. Larval tissue 
eventually may replace most of that originally comprising the infected organ. 

Human alveolar hydatid disease has been studied by a number of dis- 
tinguished investigators. The earlier work has been reviewed in detail by 
Dardel.** More recently, Henschen and Bircher ** and Dew * presented 
descriptions of alveolar hydatid pathology in man. Features that appear to 
be characteristic of the alveolar cyst in this host include the absence of true 
encapsulation, rarity of scolices, lack of fluid in the vesicles and commonly, 
central necrosis of the lesion. Compared from the standpoint of growth and 
asexual reproduction, man is considerably less satisfactory as an intermediate 
host than are the small rodents which serve as natural hosts. Dew con- 
sidered the infection to be “an example of persistent parasitic growth at a 
low level rather than of activity or malignancy,” although he described cases 
in which the parasite had metastasized secondarily to other viscera. Early 
symptoms are not sufficiently characteristic to be of much help in diagnosis. 
Advanced cases have been erroneously diagnosed as primary metastatic 
carcinoma or amebiasis. Biliary-pulmonary and other types of fistulae oc- 
casionally occur in the later stages of alveolar echinococcosis. 

At the present time, surgical intervention as early as possible is the only 
satisfactory treatment of this disease. Because there is no intact circum- 
scribing capsule as in the case of E. granulosus, surgical removal of alveolar 
who have had broad 


48, 50 


hydatid often is not feasible. Some clinicians 
experience with this disease, recommend radical resection of the infected 
hepatic lobe. Human patients may remain asymptomatic for years. Dur- 
ing this time the larva may become so diffuse throughout the liver that 
resection cannot be done. Therefore, a favorable prognosis can be made 
only if there is an early diagnosis. Where symptoms are present, the hepatic 
disease clinically resembles a slowly developing mucoid carcinoma. 


GENERAL 


Inasmuch as echinococcosis of the liver, lungs and central nervous sys- 
tem has been associated with the presence of circulating antibody in the 
patient’s serum, serological procedures have been useful in the diagnosis of 
both unilocular and multilocular hydatid disease. Serological diagnosis 


47 Dardel, G.: Das Blasenwurmleiden in der Schweiz, speziell seine verbreitung beim 
Mensch und Vieh und das Verhaltnis von Echinococcus alveolaris zu hydatidosus, 1927, 
Geographische experimentelle und Klinische Studie VI, Bern. 

#8 Henschen, C., and Bircher, R.: Zur Epidemiologie, Pathologie und Chirurgie des 
Echinococcus alveolaris, Bull. schweiz. Akad, d. med. Wissensch, 1: 209-224, 1945. 

49 Dew, H. R.: Pleomorphism in hydatid disease, Arch. internac. Hidatid. 13: 284-295, 


50 Semenov, V. S.: O rezektsii pecheni po povodu al’veoliarnogo ekhinokokka, Véstnik 
Khirurgii 74: 20-25 (Jan.Feb.), 1954. 
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of this disease has been based mainly on results obtained with the intra- 
dermal Casoni test, using non-specific antigen (dried strobilae of other 
species of tapeworms, usually Dipylidium caninum prepared commercially ), 
the complement fixation test and the precipitin test. According to Meltzer 
et al.,°* the sensitivity of the Casoni skin test varies from 53.8 to 100%. 
The reliability of this test as a diagnostic procedure for detecting recent 
infection in endemic areas has been questioned, since, once acquired, skin 
sensitivity may persist for life. In man, disease defense mechanisms may 
overcome the infection and a positive test may, therefore, indicate only a 
previous exposure. Meltzer reported the complement fixation test to have 
a sensitivity of 52.4% in proved cases. Other workers have reported 
sensitivities varying up to 82%. The limited sensitivity of the complement 
fixation test has prompted other investigators to search for more reliable 
serological methods in the diagnosis of this disease. Norman et al.”* re- 
ported the results of serological studies employing Boyden’s ** tannic acid 
hemagglutination and the bentonite flocculation tests made with a variety 
of FE. granulosus and E. multilocularis antigens (hydatid fluid, scolices, and 
cyst membranes). Of all antigens employed in these tests, hydatid fluid of 
E:. granulosus proved to be the best antigen in both types of test, but little 
to no species specificity was demonstrated, even with the purified antigens. 
In evaluating the tannic acid hemagglutination test, the bentonite flocculation 
test and the complement fixation test, Kagan et al.°* found the former to 
be slightly more sensitive than the other two in the detection of antibody in 
sera from confirmed or clinically diagnosed human cases. In testing non- 
Echinococcus sera, a certain degree of cross activity was observed (14.2% 
of 242 sera). Garabedian et al.,°” °° who conducted similar evaluations of 
serological tests, also concluded that indirect hemagglutination as applied to 
the diagnosis of hydatid disease is a more specific test than are complement 
fixation and intradermal tests. The sensitivity and specificity of the pre- 
cipitin test have not been adequately evaluated. 

The roentgenogram frequently is a helpful diagnostic procedure in 
demonstrating hydatid cysts of the lungs or other thoracic involvement, 
in extra-hepatic abdominal cysts and in hydatid of the long bones.” 

*t Meltzer, H., Kouacs, L., Orford, T., and Matas, M.: Echinococcosis in Nortl 
American Indians and Eskimos, Canad. M. A. J. 75: 121-128, 1956. 

52? Norman, L., Sadun, E. H., and Allain, D. S.: A bentonite flocculation test for the 
diagnosis of hydatid disease in man and animals, Am. J. Trop. Med. and Hyg. 8: 46—50, 


1959. 
3oyden, S. V.: The adsorption of proteins on erythrocytes treated with tannic acid 
and subsequent hemagglutination by antiprotein sera, J. Exper. Med. 93: 107-120, 1951. 

*4 Kagan, I., Allain, D. S., and Norman, L.: An evaluation of the hemagglutination 
and flocculation tests in the diagnosis of Echinococcus disease, Am. J. Trop. Med. and Hyg 
8: 51-55, 1959. 

‘Garabedian, G. A., Matossian, R. M., and Djanian, A. Y.: Serologic diagnosis of 
hydatid disease by indirect hemagglutination, J. Médical Libanais 10: 275-282 (July), 1957 

® Garabedian, G. A., Matossian, R. M., and Suidan, F. G.: A correlative study of 
immunological tests for the diagnosis of hydatid disease, Am. J. Trop. Med. and Hyg. 8: 
67-71, 1959. 

57 Schlanger, P. M., and Schlanger, H.: Hydatid disease and its roentgen picture, Am. 
J. Roentgenol. 60: 331-347, 1948. 
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Wherever the two species of Echinococcus coexist, the clinician may 
expect to be confronted with the problem of differential diagnosis. Because 
the differences in mode of development and cyst structure require different 
surgical procedures, it is important for the surgeon to know the type with 
which he is dealing before the operation. Unfortunately, at the present 
time, there are no serological technics which may be depended upon to dis- 
tinguish these two forms of hydatid disease. Except for clinicians who 
have had considerable experience with alveolar hydatid disease, species dif- 
ferentiation may not be assured, even when exploratory laparotomy is per- 
formed. Newer biochemical methods of fractionation and purification show 
promise of obtaining antigens with a greater degree of sensitivity and 
species specificity. 

Some progress has been made in the propagation of E. mudtilocularis 
in vitro.> It has been suggested that through the use of this technic, it may 
be feasible to produce larval vesicles in quantities adequate for the prepara- 
tion of antigens for use in serological diagnosis of hydatid disease without 
interference from undesirable components of host tissue present in material 
obtained from infected animals. 

There is a paucity of information concerning the physiology and bio- 
chemistry of Echinococcus. Investigations,” °°" such as those concerned 
with the metabolism of larval E. granulosus, its general chemical composi- 
tion and respiratory characteristics, may provide a pharmacological basis for 
chemotherapy of this disease. No comparable studies have been conducted 
with E. multilocularis. The ease with which alveolar hydatid infection can 
be maintained in small rodents in the laboratory now permits more extensive 
experimental studies of immunology and chemotherapy than have been 
practicable with E. granulosus. 

CONTROL 


Control programs have been successful in some countries where the dis- 
ease has been recognized for many years and where the epidemiology is 
mainly pastoral. E. granulosus has been, to a large extent, controlled in 
Iceland.** Progress also has been made in New Zealand and Australia.’ 
However, little has been done in Alaska and Canada in this connection, 
where the disease is receiving attention for the first time. In view of the 


58 Rausch, R., and Jentoft, V. L.: Studies on the helminth fauna of Alaska. XXXI. 
Observations on the propagation of the larval Echinococcus multilocularis Leuckart, 1863, 
in vitro, J. Parasitol. 43: 1-8, 1957. 

59 Agosin, M., von Brand, T., Rivera, G. F., and McMahon, P.: Studies on the meta- 
bolism of Echinococcus granulosus. I. General chemical composition and _ respiratory 
reactions, Exper. Parasitol. 6: 37-51, 1957. 

69 Agosin, M.: Studies on the metabolism of Echinococcus granulosus. II. Some ob- 
servations on the carbohydrate metabolism of hydatid cyst scolices, Exper. Parasitol. 6: 
586-593, 1957. 

81 Schwabe, C. W.: Host-parasite relationships in echinococcosis. I. Observations on 
the permeability of the hydatid cyst wall, Am. J. Trop. Med. and Hyg. 8: 20-28, 1959. 

62 Bush, D. L.: No Echinococcus found in Iceland, J. Am. Vet. M. A. 129: 67, 1956. 
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vast area and great numbers of canine animals, elimination of sylvatic 
echinococcosis from the arctic cannot be expected. It could be controlled 
in settled regions through initiation of a program incorporating some of the 
features which contributed to the success in the examples cited above. Con- 
trol of hydatid disease in the endemic regions of northern North America 
will depend primarily upon the strict enforcement of regulations designed to 
control dogs. Improved hygienic conditions and education of the people 
concerning the life cycle of the parasites also are of fundamental importance. 
Setter efforts can be made to promote an understanding among native hunt- 
ing cultures of the danger of feeding infected animal viscera to their dogs. 
Infected dogs should be destroyed. Periodic anthelminthic treatment of 
work animals should be required in order to reduce the numbers of cestodes 
harbored by them. The keeping of unnecessary dogs should be discouraged. 

Although, at the present time, E. multilocularis is known only from 
parts of Alaska having an abundant mammalian fauna, conditions in south- 
ern Canada and the United States appear to be favorable for its establish- 
ment. It is highly probable that alveolar hydatid disease will be introduced 
into these areas if this has not already occurred. With the extensive in- 
crease in commercial and military traffic to and from arctic regions the 
disease can be expected to be more frequently seen in other parts of North 
America. Importation of the “husky” dog already is common practice. 
Although quarantine regulations require health certification by a qualified 
veterinarian before a dog may be imported into the United States, superficial 
examination does not insure that these animals are free of Echinococcus. 
The eggs of E. multilocularis and E. granulosus cannot be morphologically 
differentiated from each other nor from some other tapeworms of the genera 
Taenia and Multiceps which also occur in dogs. Furthermore, Echinococ- 
cus eggs may be easily missed on routine microscopic examination of fecal 
smears unless they are numerous. <Anthelminthic treatment of dogs, al- 
though appreciably reducing the numbers of cestodes which they harbor, 
cannot be depended upon to eliminate the infection completely and therefore 
should not be considered as a curative procedure in permitting entry. 
Quarantine measures already in existence need to be more rigidly enforced 
in order to prevent widespread dissemination of this disease. 

Natural introduction of E. multilocularis also may occur through the 
gradual spread among susceptible microtine rodents and foxes which exist 
in abundance and whose distribution ranges from the unsettled endemic areas 
of the far north to heavily populated southern agricultural regions. It has 
been established experimentally that this species is capable of maturation 
and egg production in the domestic cat. In the event alveolar hydatid dis- 
ease is introduced into the United States these animals may present a greater 
danger than dogs since, in farming areas, cats are more closely associated 
with microtine rodents than are dogs which have become accustomed to 
more domestic diets. 
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Control of the disease in northern North America, together with rigid 
enforcement of quarantine measures regarding importation of canine animals 
would significantly reduce the chances of introduction and widespread 
dissemination of alveolar hydatid disease into non-endemic areas. but, 
because there are generally few or no symptoms apparent in man for a 
number of years after infection, many individuals who have lived in the 
north and are now, or will be, living in the non-endemic areas of North 
America, may well present a difficult diagnostic and therapeutic problem to 
the medical profession in the near future. At the present time few physi- 
cians in the United States are sufficiently familiar with hydatid disease to 
contend with the problem of E. multilocularis infection if this should become 
more widely distributed. 

EveRETT L. SCHILLER * 


* Department of Pathobiology, School of Hygiene and Public Health, The Johns 
Hopkins University, Baltimore, Maryland. 
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REVIEWS 


Tumors of the Lungs and Mediastinum. By B. M. Friep, M.D. 467 pages; 24 
15.5 cm. Lea & Febiger, Philadelphia. 1958. Price, $13.50. 


The greater part of this volume is devoted to the subject of bronchogenic car- 
cinoma. ‘The natural history of the disease is presented by Dr. Fried in the first 200 
pages. This discussion ranges from a consideration of the possible causes of the 
disease to the manifestations of metastatic cancer. The sections on radiology, pul- 
monary function, surgical treatment, and radiotherapy are contributed by other authors 
who are well known in the field of pulmonary diseases. These sections are detailed 
in their treatment of these various aspects of the management of this disease. The 
non-malignant and the rare tumors of the lungs and of the pleura are presented by 
Dr. Fried as is the section on tumors of mediastinum. 

The book is well written and very well illustrated. The treatment of the subject 
is comprehensive, the bibliographies are extensive and nicely divided into appropriate 
categories. There is a detailed subject index. 

‘The book is a very worthwhile addition to the available literature on diseases 
of the chest and should prove useful to all physicians who have occasion to seek in- 
formation about these tumors. 


Tuberculosis Medical Research: National Tuberculosis Association 1904-1955. By 


VIRGINIA CAMERON and Esmonp R. Lone. 325 pages; 16 X 23.5 cm. National 
Tuberculosis Association, New York, N. Y. 1959. Price, $5.00. 


This book presents in detail the research program sponsored by the National 
Tuberculosis Association from its very beginning to its extent in 1955. The three 
sections of the book deal with the historical development of the medical research 
program as sponsored by the National Tuberculosis Association, a brief resumé of 
some of the researches which were sponsored, and lastly a section dealing with the 
administrative and financial aspects of the problem of maintenance of a broad volun- 
tary research program. 

Quite apart from the very practical interest that this book has for those who 
are concerned with the many aspects of problems of support of medical research, it 
is fascinating for the general reader to see in the light of retrospect how things and 
facts now accepted as common knowledge came to be. For example, the problem of 
the testing and standardization of PPD, the questions raised as to its potency, cul- 
minating in the “Hagerstown Conference” in 1938 which highlighted the issues of 
pulmonary calcifications and their causes other than tuberculosis. Subsequently, 
Carroll Palmer’s ongoing studies of epidemiology of tuberculosis monitored by dif- 
ferent strengths of PPD again pointed up the discrepancy between tuberculin positivity 
and pulmonary calcification in broad sections of the country, a finding that was really 
an unexpected dividend or by-product of the designed research. It is equally fascinat- 
ing to see in the over-all scheme of things, as outlined in this review of the record 
of medical research by the National Tuberculosis Association, the places held and the 
roles played by such personages as Trudeau, Baldwin, Webb, Kraus, Seibert, Long, 
Amberson, Pinner, Miller, Palmer, Lurie, Waxman, Hinshaw, Feldman, Barnwell, 
Hines, Steenken, Sabin, Waring, Aronson and a host of other perhaps less well known 
investigators into the problems of the white plague. The book concludes with a 
bibliography of publications by grantees and fellows of the Association from 1921 
through 1955. It is indexed to include the subject matter of the book itself and of 
the researchers themselves, with a complete author index. 

Bas. 
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Textbook of Neurology. 2nd Ed. By H. Houston Merritt, M.D. 765 pages; 16 < 
24 cm. Lea and Febiger, Philadelphia. 1959. Price, $12.50. 


This is the second edition of this outstanding textbook of neurology. The author 
has retained the same plan of presentation as with the first edition. This volume is 
essentially the same as the previous edition except that more recent developments in 
neurology have been incorporated in the text. As with the previous edition, there is 
no section concerned with the neurologic examination or topographic diagnosis, as is 
customary with standard textbooks of neurology. The text is concerned only with 
diseases of the nervous system. The frequent use of tables in the text has been pre- 
served, a feature which appeals to the medical student. 

The material is subdivided in accordance with etiology. Thus, there is a chapter 
on infections, one on vascular diseases, one on tumors, etc. The coverage is adequate 
but not exhaustive, since an obvious effort has been made to restrict the size and price 
of the volume. To ensure that the book will remain a textbook, the most common 
diseases are stressed and the less common conditions are only briefly considered. 

This is a textbook and will be of greatest use to the medical student during his 
clinical years. The volume is sufficiently detailed to be useful as a reference volume 
for the practitioner. The up-to-date bibliography will be useful to the trainees in the 
neurologic sciences. Each disease, as it is considered, is followed by a pertinent 
bibliography for those who wish to read more widely. At the end of the volume 
there is an extensive index (54 pages) which is most useful. The present edition 
continues to be one of the most useful texts of neurology now in publication. 


Handbook of Circulation. Analysis and Compilation by Puitiep L. ALTMAN; edited 
by Dorotuy S. Dittmer and Rupo_tpu M. Grepe; prepared under the direction 


of the Committee on the Handbook of Biological Data, Division of Biology & 

Agriculture, National Academy of Sciences, National Research Council. 393 

pages; 21.5 x 28 cm. (flexible cover). W. B. Saunders Co., Philadelphia, 1959. 

Price, $7.50. 

In 1949, the National Academy of Sciences, National Research Council, con- 
tracted with the Wright Air Development Center, U. S. Air Force, to compile biologic 
data for subsequent publication in handbook form similar to the well-known Handbook 
of Chemistry and Physics. This Handbook of Circulation, which is intended as a 
companion volume to the Handbook of Respiration, is the tenth to appear. 

Those who have seen other Handbooks in the series know essentially what to 
expect from this. For those not familiar with the general format, an attempt is made 
to present, with tables, charts, graphs and drawings, as many established data concern- 
ing the “circulation” as are currently available. Most of the presentations usually 
develop in the following manner: A scientist receives a personal letter from the Editor 
of the Handbook and is asked (a) whether he would prepare a table, graph, chart, etc. 
relating to a particular subject(s), (b) for suggestions for other contributions, (c) 
for names of other workers in the field who are especially familiar with and possibly 
willing to summarize one of its aspects. 

The presentation submitted is usually reviewed and authenticated by at least one 
other authority; references are checked and verified; and a simple statistical analysis 
is done so as to present mean values, standard deviations when possible, and ranges 
when the number of observations is too small. 

The worth of these volumes is almost self-evident—for clinicians, they contain 
little that is usable; for persons involved with laboratory work or any form of in- 
vestigation, they are indispensable reference sources. 
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Modern Dermatologic Therapy. University of California Medical Extension Series 
—Los Angeles. Edited by THomas H. Sternperc, M.D., and Victor D. 
Newcomer, M.D. 520 pages; 14 X 21 cm. McGraw-Hill Book Company, Inc., 
New York, N. Y. 1959. Price, $10.00. 


This book consists of a series of excellent lectures on treatment methods in 
dermatology by accepted authorities on various subjects. The individual authors 
have attempted an evaluation of current methods of diagnosis and treatment of the 
entities under discussion. In the vast majority of instances, the writers have in- 
dicated that the conditions described are not merely cutaneous entities, but reflect 
the reaction pattern of an individual to a stimulus. Stress is laid on the necessity 
for determining the causative factor so that effective therapeutic measures may be 
instituted. The unbiased approach and the lack of dogmatism are refreshing. 

The indications and contraindications, as well as the limitations of steroid 
therapy in various conditions, have been well defined. The chapters on psycho- 
therapy are interesting and instructive and should be carefully studied by all physi- 
cians. They are particularly valuable because they suggest a practical approach 
to treatment of psychocutaneous disorders. 

It is a pleasure to recommend this modern compendium of therapeutic measures. 

Harry M. Rosinson, Jr., M.D. 


Neurosurgery. Volume I. Surgery in World War II. Medical Department, United 

States Army. Prepared and published under the direction of Major General 

S. B. Hays, The Surgeon General, United States Army. Editor in Chief: 

Colonel JoHN Boyp Coates, Jr., MC; Editors for Neurosurgery: R. GLEN 

Spur.inc, M.D., and Barnes WoopHa.t, M.D.; Associate Editor: 

M. McFetrince, M.A. 466 pages; 25.5 X 18cm. Office of the Surgeon General, 

Department of the Army, Washington, D. C. 1958. Price, $5.00: For sale by 

the Superintendent of Documents, U. S. Government Printing Office, Washing- 

ton, D. C. 

This is the first of two volumes on the surgery of the nervous system during 
World War II. This volume deals with surgery of the cranium, and the second 
volume will deal with the spinal cord and peripheral nerves.. The book is written 
by 14 physicians who were called to serve their country in the Army. They rapidly 
assumed the tremendous job of seeing that the unexpectedly large number of neuro- 
surgical casualties received modern neurosurgical treatment. This volume deals 
with the story of this accomplishment. 

The book is divided into two parts. The first part presents the record of the 
administrative accomplishments ; from review of the history of neurosurgery in World 
War I, through expansion of neurosurgical training, establishment of neurosurgical 
centers and deployment of personnel with neurosurgical training in the various 
theaters of action, to the final tabulation of the results of neurosurgical care in the 
various theaters of action after hostilities ceased. These administrative accomplish- 
ments are brilliantly outlined by the authors, pointing out the faults as well as the 
successes. This part of the book will serve as a basic plan should the Army ever 
have to re-expand its neurosurgical care. The story is told for the Zone of Interior, 
the Mediterranean and the European Theaters of action by the man in charge of each 
area. 

The second half of the book is a description of the neurosurgical care of the 
casualty given in each theater of action and the Zone of Interior, as well as the 
technical details of the care of wounds of the head with consideration of the com- 
plications due to disturbed physiology and pathology. 

The book is an interesting story of a surgical specialty, well handled in a major 
war, in the framework of Army medicine, R. K.T. 
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Anatomy and Physiology. Vol. 1: Cells, Tissues, Integument, Skeletal, Muscular and 
Digestive Systems, Blood, Lymph, Circulatory System. College Outline Series, 
No. 98. By Epwin B. Steen, Ph.D., and AsHtey Montacu, Ph.D. 332 pages; 
13.5 X 21 cm. (paper-bound). Barnes and Noble, Inc., New York. 1959, 
Price, $2.50. 


Conceivably this book might be useful to high school teachers and physical 
educators but by no stretch of the imagination would it be of any value to a medical 
student at any level, undergraduate, graduate or postgraduate, as suggested in the 
preface. As is usually the case in efforts of this sort, Anatomy receives the major 
emphasis and Physiology plays a secondary role. The treatment of both, however, 
is superficial and elementary. The book is nothing but a compendium of facts, a 
sort of a scientific pot boiler which might give a senior high school student a certain 
glib familiarity with the jargon of these disciplines but which ignores completely 
the deeper implications of both Anatomy and Physiology. 

Dietricu C. SmitH, Ph.D. 


Pharmacopoea Internationalis: First Edition Supplement. 224 pages; 17 X 24.5 cm. 
World Health Organization (distributed through Columbia University Press, 
New York, N. Y.) 1959. Price, $5.00. 


It is a great satisfaction to witness the appearance of the first supplement to the 
International Pharmacopoea. As the means of travel and communication are im- 
proved it becomes imperative that uniformity in the prescribing of medicinal products 
parallel the intercommunication of the peoples of this world. 

The monographs in this Pharmacopoea are set forth in an admirable style, 
chemical formulas are excellently arranged and especially informative. One notes 
with interest the recognition of such drugs as Nalorphine, Trimethadione, Tetra- 
cycline, and others extensively used in the United States. The appendix to the 
Pharmacopoea contains directions for the preparation of buffer solutions, the deter- 
mination of hydrogen-ion concentration and also an elaborate series of tables and 
graphs for the preparation for isotonic solutions of various medicinal agents. Of 
special interest are the comprehensive tables in the appendix containing the usual 
doses of the various drugs for adults. There is also a pediatric formulary containing 
dosages for children of various ages. 

In its entirety, the first supplement to the International Pharmacopoea is a com- 
mendable volume and will have a part in developing uniformity in the prescribing of 
medicines throughout the world. 


j. EK. ja. 


Peripheral Vascular Diseases: An Objective Approach. By Travis Winsor, M.D., 
F.A.C.P.; with a foreword by Burret O. Rautston, M.D. 845 pages; 23.5 X 
15.5 cm. Charles C Thomas, Publisher, Springfield, Illinois. 1959. Price, 
$16.50. 


This is an excellent compilation of the various problems encountered in peripheral 
vascular disease. It is well organized and contains a wealth of factual knowledge. 
There is an excellent review in the first chapter on the anatomy and physiology of 
the sympathetic nervous system in its relationship to peripheral vascular disease. 

The various disease entities are discussed in concise detail with the elimination 
of extraneous, unimportant information. Simple as well as extremely complex diag- 
nostic technics are discussed and their relative merits evaluated. 

Illustrations in black and white are done superbly. Their legends are clear, 
easily read, and are distinguished by lack of unnecessary detail. There is a pleasant 
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historical background associated with some sections of the book. The volume is 
well cross-indexed and reference detail is excellent. 

This book accomplishes the purpose of presenting peripheral vascular disease in 
detail with a refreshing lack of unnecessary material. It should be of great value to 
both the clinician and to the medical student. 


BOOKS RECENTLY RECEIVED 


Books recently received are acknowledged in the following section. As far as 
practicable those of special interest will be selected for review later, but it is not 
possible to discuss all of them. 


The Between Years: Dedicated to Adolescents and Their Parents. By Mark Lewis 
GerstLE, M.D., Chief Psychiatrist, California Youth Authority. 19 pages; 
10 X 20 cm. (paper-bound). 1959. State Department of the Youth Authority, 
Sacramento, California. Gratis, on request to Youth Authority, 401 State 
Office Building #1, Sacramento 14, California. 


Children and Youth: Selected Health Characteristics, United States, July 1957-June 
1958. Selected Statistics Relating to Acute Conditions, Persons Injured, Impair- 
ments, Limitation of Activity and Mobility, Disability Days, Hospital Discharges, 
Physician Visits, and Dental Visits for Persons Under 25 Years of Age. Based on 
Data Collected in Household Interviews During July 1957-June 1958. 43 pages; 
26 X 20 cm. (paper-bound). 1959. U. S. Department of Health, Education, 
and Welfare, Public Health Service, Washington, D. C. For sale by the 
Superintendent of Documents, U. S. Government Printing Office, Washington 25, 


at aod. 


Communicable Diseases in Schools: A Survey of Existing Legislation. 66 pages; 
24 X 16 cm. (paper-bound). 1959. World Health Organization, Geneva; avail- 
able in U. S. A. from Columbia University Press, International Documents 
Service, New York. Price, 70¢. 

Disturbances of Cellular Metabolism in Infancy: Report of the Thirty-second Ross 
Conference on Pediatric Research. 109 pages; 23X15 cm. (paper-bound). 
1959. Ross Laboratories, Columbus, Ohio. Available on request. 


Epidemiological Basis of Tuberculosis Eradication in Denmark: A Concurrent Com- 
parison of Home and Sanatorium Treatment of Pulmonary Tuberculosis in South 
India. (Volume 21, No. 1, 1959, of Bulletin of the World Health Organization.) 
144 pages; 24X18 cm. (paper-bound). 1959. World Health Organization, 
Geneva; available in U. S. A. from Columbia University Press, International 
Documents Service, New York. Price, $2.00. 


Immunization Information for International Travel, Prepared by the Epidemiology 
and Immunization Branch, Division of Foreign Quarantine of the Bureau of 
Medical Services, United States Public Health Service. Public Health Service 
Publication No. 384, Revised 1959. 77 pages; 11.515 cm. (paper-bound). 
1959. U. S. Department of Health, Education, and Welfare, Public Health 
Service, Washington, D. C. For sale by the Superintendent of Documents, 
U. S. Government Printing Office, Washington 25, D. C., at 30¢. 


Involution of the Ductus Arteriosus: A Morphological and Experimental Study, With 
a Critical Review of the Literature. (From the Department of Medicine, Uni- 
versity of Rome; Director: Pror. Luict Conpore.ui.) 52 pages; 25 x 17.5 cm. 

(paper-bound). 1960. S. Karger AG, Basel. Price, sFr. 7.- 
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Lymphocytes and Mast Cells. By Marcaret A. Ketsatt, B.A., M.A., Ph.D., Re- 
search Staff (Biology) Research Service Laboratories, University of Colorado; 
and Epwarp D. Crass, B.A., M.A., Ph.D., Professor of Biology, University of 
Colorado, Boulder, Colorado. 399 pages; 23.5 x 15.5 cm. 1959. The Williams 
& Wilkins Company, Baltimore. Price, $8.00. 


Maternal Disorders Related to Fetal Stress, Perinatal Death and Congenital Defects: 
Selected References 1952-58. Public Health Bibliography Series No. 25. Com- 
piled by ExizasetuH Koenic, Reference Librarian, NIH Library, Division of 
Research Services. 33 pages; 23 X 15 cm. (paper-bound). 1959. U. S. De- 
partment of Health, Education, and Welfare, Public Health Service, National 
Institutes of Health, Bethesda, Maryland. For sale by the Superintendent of 
Documents, U. S. Government Printing Office, Washington 25, D. C., at 15¢. 


Methods of Radiochemical Analysis: Report of a Joint WHO/FAO Expert Com- 
mittee. World Health Organization Technical Report Series No. 173. (Pub- 
lished jointly by FAO and WHO and issued also as FAO Atomic Energy 
Series No. 1.) 116 pages; 24 x 16 cm. (paper-bound). 1959. World Health 
Organization, Geneva; available in U.S.A. from Columbia University Press, 
International Documents Service, New York. Price, $1.00. 


Physicians for a Growing America: Report of the Surgeon General's Consultant 
Group on Medical Education. Public Health Service Publication No. 709. 95 
pages; 26 X 20 cm. (paper-bound). 1959. U. S. Department of Health, Edu- 
cation, and Welfare, Public Health Health Service, Washington, D.C. For 
sale by the Superintendent of Documents, U. S. Government Printing Office, 
Washington 25, D. C., at 60¢. 


Pyelonephritis. By Fretcuer H. Corny, M.D., Consultant, Massachusetts General 
Hospital, etc. 214 pages; 23.5 15.5 cm. 1959. The Williams & Wilkins 
Company, Baltimore. Price, $7.50. 


Report of the First Institute on Clinical Teaching. Report of the Sixth Teaching 
Institute, Association of American Medical Colleges, Swampscott, Massachusetts, 
October 7-11, 1958. (Also published as Part 2 of the October 1959 Journal of 
Medical Education, Vol. 34, No. 10.) Edited by Heren Horer Gee and Jutius 
B. RIcHMOND, with the assistance of the PLANNING CoMMITTEE; editorial co- 
ordination by E. SHeprey Nourse. 233 pages; 2517.5 cm. 1959. Asso- 
ciation of American Medical Colleges, Evanston, Illinois. Price, $3.00 (cloth- 
bound) ; $2.00 (paper-bound). 


Schifferes’ Family Medical Encyclopedia. A Health Education Council Book. By 
Justus J. Scuirreres, Ph.D.; illustrated by Louise Busn, Ph.D. 619 pages; 
16.5 X 10.5 cm. (paper-bound). 1959. Permabook Edition, published by Pocket 
Books, Inc., New York. Price, 50¢. 


Soil, Grass and Cancer: Health of Animals and Men Is Linked to the Mineral Balance 
of the Soil. By ANpré Voisin; translated from the French by CatHeErRINE T. M. 
Herriot and Dr. Henry Kennepy. 302 pages; 22.5 X 14.5 cm. 1959. Philo- 
sophical Library, Inc., New York. Price, $15.00. 


Votos Salvados. By Ramiro ANTONIO Parra. 400 pages; 24 X 16.5 cm. (paper- 
bound). 1957. Universidad Nacional del Zulia, Direccién de Cultura, Mara- 


caibo, Venezuela. 
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CERTIFYING BoarpD EXAMINATIONS 


AMERICAN Boarp oF Pepratrics, Executive Secretary, Dr. John McK. Mitchell, 6 
Cushman Road, Rosemont, Pennsylvania. Oral examinations will be held in six 
cities: In New York City, Feb. 26, 27 and 28, 1960. In New Orleans, La., 
March 25, 26 and 27, 1960. In Boston, Mass., April 30, May 1 and 2, 1960. 
In St. Louis, Mo., June 17, 18 and 19, 1960. In Chicago, IIl., Oct. 21, 22 and 23, 
1960. In Miami, Fla., Dec. 2, 3 and 4, 1960. The February dates are open 
only to those who did not make a list in 1959 and to those wishing reéxamination 
without retaking the written examination. 


AMERICAN Boarp oF INTERNAL MepicINE, Secretary, Dr. William A. Werrell, 1 West 
Main Street, Madison 3, Wisconsin. Oral examinations will be held in San 
Francisco, Cal., March 30-31, April 1, 1960; closing date for acceptance of 
applications was Jan. 2, 1960. Also in New York City, Nov. 14, 15, 16 and 17, 
1960; closing date for acceptance of applications is July 1, 1960. Written 
examination will be held Oct. 17, 1960. Closing date for acceptance of ap- 
plications is May 1, 1960. 


AMERICAN Boarp oF Patuotocy, Secretary, Dr. Edward B. Smith, Indiana Univer- 
sity Medical Center, 1040-1232 West Michigan Street, Indianapolis 7, Ind. 
Examination will be held in Memphis, Tenn., April 21, 22 and 23, 1960. Final 
date for filing applications is March 7, 1960. Yearly examination in Forensic 
Pathology will also be held in Memphis, Tenn., April 22, 1960. Final date for 
filing applications is also March 7, 1960. 


AMERICAN Boarpb or Rapto.ocy, Secretary, Dr. H. Dabney Kerr, Kohler Hotel Bldg., 
Rochester, Minn. Examination will be held at the Terrace Hilton Hotel, Cin- 
cinnati, Ohio, June 6-10, 1960. Candidates examined in Diagnostic Radiology 
may expect to be examined in Physics. The obligatory examination for Nuclear 
Medicine will be postponed until after June 30, 1962. Until that time, this 
examination will be optional for those who wish to be examined in Radiology 
or Therapeutic Radiology. 


AMERICAN Boarp oF PuysicaAL MEDICINE AND REHABILITATION, Secretary, Dr. Earl 
C. Elkins, 200 First St., S.W., Rochester, Minn. Examination will be held in 
New York City, June 17-18, 1960. Final date for filing applications is Feb. 15, 
1960. 


Future MEETINGS 


National 


American College of Allergists, Inc., Americana Hotel, Bal Harbour, Miami Beach, 
Fla., Feb. 28—-March 5. Mr. Eloi Bauers, 2160 Rand Tower, Minneapolis 2, 
Executive Vice-President. 


American Academy of General Practice, Philadelphia, Pa., March 18-24. Mr. Mac 
F. Cahal, Volker Blvd. at Brookside, Kansas City 12, Mo., Executive Director. 
Future Dates: Miami Beach, April 13-20, 1961; Las Vegas, April 6-13, 1962 
(conflicts with A.C.P.); Chicago, March 29-April 5, 1963 (conflicts with 
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American Psychosomatic Society, Sheraton-Mount Royal Hotel, Montreal, March 
26-27. Miss Joan K. Erpf, 265 Nassau Rd., Roosevelt, N. Y., Executive 
Assistant. 

American Gastroscopic Society, Roosevelt Hotel, New Orleans, La., March 30, Dr. 
Arthur M. Olsen, 200 First Street, S.W., Rochester, Minn., Secretary. 

American Gastroenterological Association, Roosevelt Hotel, New Orleans, April 1-2. 
Dr. Wade Volwiler, Dept. of Med., Univ. of Washington, Seattle, Secretary. 

American Society of Internal Medicine, Mark Hopkins Hotel, San Francisco, April 
1-3. Mr. Robert L. Richards, 350 Post St., San Francisco 8, Executive Director. 

American College of Physicians, Mark Hopkins & Fairmont, San Francisco, April 
4-9. Dr. Edward C. Rosenow, 4200 Pine St., Philadelphia 4, Executive Director. 

American Physiological Society, Chicago, April 11-15. Ray G. Daggs, D.Sc., 9650 
Wisconsin Ave., Washington 14, D. C., Executive Secretary. 

American Association of Immunologists, Chicago, April 11-15. Dr. Calderon Howe, 
Columbia Univ. College of Physicians and Surgeons, New York 22, Secretary- 
Treasurer. 

American Academy of Neurology, Eden Roc Hotel, Miami, Fla., April 25-30. Mrs. 
J. C. McKinley, 4307 E. 50th Street, Minneapolis 17, Executive Secretary. 
American College of Cardiology, Indianapolis, May. Dr. Philip Reichert, 2709 

Empire State Bldg., New York 1, Executive Director. 

American Federation for Clinical Research, Chalfonte-Haddon Hall, Atlantic City, 
N. J., May 2. Mr. James E. Bryan, 250 W. 57th St., New York 19, Executive 
Secretary. 

American Society for Clinical Investigation, Haddon Hall, Atlantic City, N. J., 
May 1-2. Dr. Saul J. Farber, N. Y. U. College of Medicine, 550 First Ave., 
New York 16, Secretary. 

Association of American Physicians, Haddon Hall, Atlantic City, N. J.. May 34. 
Dr. Paul B. Beeson, Yale Univ. School of Medicine, New Haven 11, Conn., 
Secretary. 

National Tuberculosis Association, Statler & Biltmore Hotels, Los Angeles, May 
15-20. Mr. James G. Stone, 1790 Broadway, New York 19, Executive Secre- 
tary. 

American Trudeau Society, Statler and Biltmore Hotels, Los Angeles, May 16-18. 

Mr. Frank W. Webster, 1790 Broadway, New York 19, Executive Secretary. 


International 


International Symposium on “The Blood Platelets,” Henry Ford Hospital, Detroit, 
March 17-19. Shirley A. Johnson, Ph.D., Henry Ford Hospital, Detroit 2, 
Chairman. 

International Congress of Gastroenterology, Leyden, Netherlands, April 20-24. Dr. 
C. Schreuder, 16 Lange Voorhout, The Hague, the Netherlands, General Secre- 
tary. 

Pan American Medical Association Congress, Mexico City, May 2-11. Dr. Joseph 
J. Eller, 745 Fifth Avenue, New York 22, Director General. 

Asian-Pacific Congress of Cardiology (Second), Melbourne, Australia, May 23-28. 
Dr. A. E. Doyle, Alfred Hospital, Melbourne, S. 1, Victoria, Australia. 

International Congress of Clinical Pathology, Madrid, Spain, June 13-17. Dr. J. 
Aparicio Garrido, Sandoval 7, Madrid, Spain, Secretary-General. 

International Congress on Goiter, London, England, July 6-8. For information, 

write: Dr. John C. McClintock, 149% Washington Ave., Albany, N. Y., U. S. A. 
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International Congress of Endocrinology, Copenhagen, Denmark, July 18-23. For 
information address: Dr: Henry H. Turner, 1200 N. Walker, Oklahoma City 3, 
Okla., U. S. A. 

Internation Congress on Occupation Health, Waldorf-Astoria, New York, N. Y., 
U. S. A., July 25-29. Dr. Leo Wade, 15 West 51st St., New York, N. Y., 
Ay 

Inter-American Congress of Cardiology, Rio de Janeiro, Brazil, August 14-20. 
Secretariat, P. O. Box 1594, Rio de Janeiro, Brazil. 

6th International Congress of Internal Medicine, Basel, Switzerland, August 24-27, 
1960. Prof. Dr. H. Ludwig, Steinentorstrasse 13, Basel. 

International Congress on Diseases of the Chest, sponsored by the Council of Inter- 
national Affairs, American College of Chest Physicians, Vienna, Austria, 
August 28-September 1. Mr. Murray Kornfeld, 112 E. Chestnut St., Chicago 11, 

Executive Director. 


Post GRADUATE CoursSES OTHER THAN THOSE OF THE COLLEGE 


Diseases of the Chest 


The American College of Chest Physicians has announced its 13th Annual Post 
Graduate Course in Diseases of the Chest, at the Sheraton Hotel, Philadelphia, March 
14-18, 1960. The tuition fee, which includes daily luncheon and a banquet, is $75.00 
to American College of Chest Physician members; $100.00 to non-members. Regis- 
tration forms and course outlines may be obtained on request to the American College 
of Chest Physicians, 112 E. Chestnut St., Chicago 11, Ill. 


Electrocardiography 


The New York University Post Graduate Medical School offers Electrocardi- 
ography, a five-day course, March 14-19, 1960. 

For application: Office of the Associate Dean, New York University Post Grad- 
uate Medical School, 550 First Avenue, New York 16, New York. 


The Measurement of Pulmonary Function in Health and Disease 


The American Trudeau Society has announced that the above course will be 
held at the Boston City Hospital, March 21-25, 1960. This course is sponsored by 
the Medical Schools of Harvard University, Tufts University and Boston University, 
Harvard School of Public Health and the Massachusetts Trudeau Society. Tuition 
is $75.00. For details, consult Edward J. Welsh, M.D., 1101 Beacon Street, Brookline 
46, Massachusetts. 


Annual Spring Conference 


The Dallas Southern Clinical Society has announced its 29th conference to be 
held at the Statler Hilton Hotel, Dallas, Texas, March 21, 22, 23. Tuition is $25.00. 
For further information, consult Dallas Southern Clinical Society, Medical Arts 
Building, Dallas 1, Texas. 


New Course for Physicians 


The American Physiological Society in codperation with the University of Cali- 
fornia School of Medicine and Continuing Education in Medicine has announced a 
new course entitled, The Physiological Basis for Diagnosis and Treatment. This 
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course is to be held in San Francisco, March 30 through April 3. The Director of 
the course is Julius H. Comroe, Jr., M.D. This course is to be modeled after the very 
successful courses that Dr. Comroe formerly gave for the American College of 
Physicians for a number of years. For further information, write to University of 
California Medical Center School of Medicine, Cardiovascular Research Institute, San 
Francisco 23, Cal. 


Cardiovascular Graduate Training Program 


The Bowman Gray School of Medicine, Wake Forest College, has announced 
the above course which will begin for the second year on July 1, 1960. This course 
will provide an integrated training program in both basic science and multidisciplines. 
This program is open to persons with a Bachelor’s, Master’s or Doctor’s degree who 
wish additional training in the cardiovascular field. The program can be arranged 
to permit the training of those who are qualified for Master of Science degree. 
For further information, write Harold D. Green, M.D., The Bowman Gray School 
of Medicine, Winston-Salem 7, North Carolina. 


Cardiovascular Traineeships 


The Bowman Gray School of Medicine of Wake Forest College has announced 
the availability of pre-doctoral and post doctoral traineeships, providing an integrated 
multidisciplinary background for research and teaching in preparation for academic 
careers. ‘These traineeships will be awarded May 30, 1960, and will begin on July 1, 
1960. Traineeships provide a stipend of $1600.00 to $8,000.00 per year. For details, 
write to Harold D. Green, M.D., The Bowman Gray School of Medicine, Winston- 
Salem 7, North Carolina. 


Tue ResipeNcy REVOLVING LoaN FuND OF THE AMERICAN COLLEGE OF PHYSICIANS 


The purpose of this Fund is to aid young physicians planning a future career 
in Internal Medicine, or specialties allied thereto, to pursue adequate graduate 
training as full-time residents, research assistants and/or fellows in accredited insti- 
tutions, which training might otherwise not be available to them because of financial 
needs. The Committee may give some priority to candidates anticipating careers in 
academic medicine, although that shall not be a requirement. 

Loans are limited to not more than $1,000.00; they shall be made only for living 
expenses incidental to the period of training. Loans may be made for varying periods 
of time, up to a maximum of five years; they may be repaid, in part or in full, at any 
time. No interest is charged for the first two years of the loan, or until completion 
of specialty training, whichever comes first; thereafter, simple interest shall be charged 
at the rate of 3% per annum for two years; 6% thereafter. 

Applications shall be made on the official form supplied by the College. When 
the application is approved by the Committee, the borrower shall sign the official, 
non-negotiable contract form supplied by the College; co-signed by the wife, parent 
or guardian. 


A.C.P, FELLOWSHIPS AND SCHOLARSHIPS 


Research Fellowships in Internal Medicine 


In line with one of the objects of the American College of Physicians, to promote 
and advance clinical research, the College established in 1934 a group of Research 
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Fellowships to be awarded each year on the recommendation of its Committee on 
Fellowships and Scholarships. The Fellowships are designed especially for the 
benefit of young physicians who are in the early stages of preparation for a teaching 
and investigative career in medicine. The stipends vary according to the needs of 
the fellows, their marital status and other considerations. The minimal stipend is 
$3,300.00 and the maximal $5,000.00, depending upon number of dependents. Nor- 
mally, six Fellowships are awarded annually, beginning on the following July 1. 
Application forms may be obtained from the Executive Director, American Col- 
lege of Physicians, 4200 Pine Street, Philadelphia 4, Pa. For Fellowships beginning 
July 1, 1961, applications must be filed by October 1, 1960. 


Mead Johnson Residency Scholarships 


These scholarships are designed to aid deserving young physicians planning 
careers in the specialty of internal medicine and are financed by Mead Johnson & 
Company. 

The nominee must be in his internship or residency period, with some preference 
to residents. He must intend to practice internal medicine. He must appear to 
possess attributes for success in the practice of internal medicine. He must need 
funds to attain his goal of adequate education in internal medicine. 

Ten such awards are made annually. The stipend for each is $1,000.00. Ap- 
plications must be filed with the Executive Offices of the College, 4200 Pine Street, 
Philadelphia 4, Pa., not later than October 1 each year. Selections will be made at 
the mid-November meeting of the Board of Regents, and scholarships begin the 
following July 1. 


Traveling Scholarships 


The aim of these scholarships is to provide an opportunity for worthy, young 
physicians, preferably Associates of the College, to spend a month, more or less, 
as visiting fellows at some institution, or institutions, for observation and postgraduate 
study. The Committee on Fellowships and Scholarships of the College facilitates 
opportunities for these scholarships at outstanding institutions where a month’s 
observation, contact and study will be an exceptional inspiration and a practical 
source of training. ‘The income, approximately $400.00 each, is used for payment 
of travel expenses, in whole or in part. Recipients are chosen and institutions desig- 
nated by the Committee on Fellowships and Scholarships, subject to approval by the 
Board of Regents. 


The A, Blaine Brower Traveling Scholarships: 


There are two of these fellowships, the first having been initiated through a grant 
by Dr. A. Blaine Brower, F.A.C.P., of Dayton, Ohio; the second A. Blaine Brower 
Traveling Scholarship was added by the Board of Regents. 


The Elizabeth Archbold Bowes Traveling Scholarship: 


The first scholarship, established through an annual grant by Mrs. Margaret 
Bowes Murphy, Chicago, Ill., in memory of her mother, and administered on the same 
bases as the Brower Traveling Scholarships. However, the Bowes Traveling 
Scholarship is restricted to candidates from Canada. 


The Willard O. Thompson Memorial Traveling Scholarship: 


First annual scholarship, established by the late Dr. Thompson’s widow, Dr. 
Phebe Thompson, and by friends of Dr. Thompson. It is particularly directed toward 
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the field of endocrinology, the specialty in which Dr. Thompson was most interested. 
It is administered on the same bases as the Brower Traveling Scholarships. 

Interested Associates of the College and other physicians shall file application 
on or before October 15 each year; recipients will be selected by the Committee on 
Fellowships and Scholarships and the Board of Regents at their mid-November 
meeting. Scholarships will be arranged to start after the following January 1, at the 
convenience of the recipient and of the preceptor or institution. 

Applications may be obtained from the Executive Director of the College. 


CoMING REGIONAL MEETINGS OF THE AMERICAN COLLEGE OF PHYSICIANS 


Kansas, Kansas City, March 4, 1960: 


Governor and General Chairman, Fred J. McEwen, M.D., Wichita; Special 
guest, Chester S. Keefer, M.D., Boston, Mass., President-Elect, A.C.P. 


Nebraska, Lincoln, March 19, 1960: 


Governor and General Chairman, Edmond M. Walsh, Omaha; Special guest, 
Howard P. Lewis, M.D., Portland, Ore., President, A.C.P. 


A.C.P. PostcRADUATE CouRSES 
Spring, 1960, Schedule 


Course No. 1, RECENT ADVANCES IN PHARMACOTHERAPY. To be 
held in Health Sciences Auditorium, University of Washington School of Medicine, 
Seattle 5, Wash.; Robert H. Williams, M.D., F.A.C.P., Director; March 21-25, 1960. 
Fees: Members, $60.00; Non-members, $80.00. 

In this five-day course dealing with many of the latest advances in drug therapy, 
it is planned to cover those topics that seem to be most significant and offer the 
greatest interest rather than attempting to cover all aspects. In addition to the lec- 
tures, there are many panel discussions, as well as question and answer periods, both at 
the formal and informal level. Outstanding speakers have been obtained for the 
course. 

Course No. 2, CURRENT CONCEPTS IN GASTROENTEROLOGY. Main 
Auditorium, Louisiana State University School of Medicine, New Orleans, La.; G. 
Gordon McHardy, M.D., F.A.C.P., Director; March 28-31, 1960. Fees: Members, 
$48.00; Non-members, $64.00. 

This course will emphasize advances in clinical gastroenterology which are under 
intense discussion at present and subject to revision or obviously controversial. 
Forenoons will be used for selected topics by men who have developed our knowledge 
in a particular subject. Afternoons will feature panels on methodology in peptic 
ulcer, pancreatitis and hepatic diseases. 

Demonstration will be available in gastroscopy, biopsy, electronmicroscopy, para- 
sitology, and other technics in gastroenterology. Exhibits may be viewed during 
intermissions. 

The course, coming the four days before the meeting of the American Gastro- 
enterological Association, has made possible the participation by many authorities in 
the field. Registrants are cordially invited to attend the meeting of this Association 
and several allied groups. 
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Course No. 3, DERMATOLOGY FOR THE INTERNIST. Bldg. M-7330, 
Medical Center, University of Michigan, Ann Arbor, Mich.: Arthur C. Curtis, M.D., 
F.A.C.P., Director; April 25-29, 1960. Fees: Members, $60.00; Non-members, 
$80.00. 

This course is designed especially for internists. Although some of the com- 
mon dermatoses will be discussed, major emphasis will be placed on those diseases 
which fall in the province of both the dermatologist and internist. There will also 
be emphasis on certain special subjects such as the physiology of pigmentation, the 
specific antigen tests for syphilis and the cutaneous forms of the porphyrurias. There 
will be adequate time for each speaker to discuss his subject, as well as time for dis- 
cussion from the floor. 

Course No. 4, THE EARLY DETECTION AND PREVENTION OF DIS- 
EASE. Phipps Institute-Health Center, 4219 Chester Avenue, University of Penn- 
sylvania School of Medicine, Department of Public Health and Preventive Medicine, 
Philadelphia, Pa.; John P. Hubbard, M.D., F.A.C.P., Director, and Norbert J. 
Roberts, M.D., F.A.C.P., Co-director; May 9-13, 1960. Fees: Members, $60.00; , 
Non-members, $80.00. 

This course will present a critical evaluation of the possibilities and technics for 
the early diagnosis of disease and the prevention of disease where prevention is pos- 
sible. Special emphasis will be placed upon the detection of disease before the 
development of readily recognized signs and symptoms. 

Course No. 5, CURRENT RESEARCH IN CARDIOVASCULAR DISEASE, 
Clinical Center Auditorium, National Heart Institute, Bethesda 14, Md.; Luther L. 
Terry, M.D., F.A.C.P., Director; May 16-20, 1960. Fees: Members, $60.00; Non- 
members, $80.00. 

This course is designed to give the internist a discussion of many of the facets 
of cardiovascular disease which are under investigation at the present time. The 
research program of the Heart Institute will serve as a basis for the presentations, 
but no attempt will be made to cover all of the basic studies nor to cover the entire 
field of cardiovascular disease. The programs which are more applicable to clinical 
medicine have been selected and this material will be supplemented by background 
information and related work in other institutions as needed to round-out the subject. 
Some of the information will not have direct clinical application at this time, but it 
will serve to acquaint the physician with problems under active study and areas in 
which developments may be expected in the future. Adequate time will be allowed 
for questions and discussion on each subject. 

In addition to the discussion of research subjects, a total of 10 hours (2 hours 
each day) will be devoted to a presentation of vector methods of electrocardiographic 
interpretation by Dr. Robert P. Grant and his staff. 

Course No. 6, THE HYPERTENSIVE DISEASES: DIAGNOSTIC AND 
THERAPEUTIC PROCEDURES IN ESSENTIAL, ADRENAL AND RENAL 
HYPERTENSION. Evans Amphitheater, 8th Floor, Boston University School of 
Medicine and Massachusetts Memorial Hospitals ; Robert W. Wilkins, M.D., F.A.C.P., 
Director; May 23-27, 1960. Fees: Members, $60.00; Non-members, $80.00. 

The course will consider the problems of hypertension from the moment of its 
recognition in a patient by a physician, through its proper clinical classification made 
with the help of various diagnostic and prognostic procedures, and the selection of 
therapy including long term management by all available means, both medical and 
surgical. Panel discussions with the active participation of the course members will 
favor full consideration of the practical clinical aspects of the subject, but due atten- 
tion will be given to current concepts of the basic pathologic physiology of all the 
hypertensive disorders. 
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Course No. 7, INTERNAL MEDICINE. Medical Science Bldg., Room B-26, 
Indiana University School of Medicine, Indianapolis, Ind.; John B. Hickam, M.D., 
F.A.C.P., Director; June 20-24, 1960. Fees: Members, $60.00; Non-members, 
$80.00. 

The course will deal with selected subjects in the field of internal medicine and 
will emphasize pathological physiology and mechanisms of disease. There will be 
ample opportunity for discussion with the faculty. 


For registration forms and detailed bulletins, address the Executive Director, 
The American College of Physicians, 4200 Pine Street, Philadelphia 4, Pa. 
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TENTATIVE PROGRAM 


THE AMERICAN COLLEGE OF PHYSICIANS 
Forty-first Annual Session 


SAN FRANCISCO, CALIFORNIA 
April 4-8, 1960 


SAN FRANCISCO COMMITTEES 


CLINICAL SESSIONS, LECTURES, BASIC SCIENCE SESSIONS, 
CLINICAL INVESTIGATION SESSIONS AND CONVOCATION 


Howard P. Lewis, Portland, Oregon, President 


GENERAL CHAIRMAN 


Roberto F. Escamilla, San Francisco, California 


HONORARY COMMITTEE 


George H. Anderson 
Fuller B. Bailey 
Arthur L. Bloomfield 
James F. Churchill 
Jacob C. Geiger 
Noble Wiley Jones 
William J. Kerr 


Karl F. Meyer 
Seeley G. Mudd 

Francis M. Pottenger, Sr. 
Ellis D. Sox 

Roy E. Thomas 

William C. Voorsanger 
James J. Waring 
Howard F. West 


Hans Lisser 


ADVISORY COMMITTEE 
Stacy R. Mettier, Chairman 


Robert H. Alway John S. Lawrence 
Thomas H. Brem Lowell A. Rantz 
Henry D. Brainerd Homer P. Rush 
Edwin L. Bruck Sidney J. Shipman 
George C. Griffith Albert M. Snell 
Varner J. Johns, Jr. Dwight L. Wilbur 
Robert B. Kerr Robert H. Williams 


Maxwell M. Wintrobe 


EXECUTIVE COMMITTEE ON ARRANGEMENTS 


Roberto F. Escamilla, Chairman 


Walter Beckh Philip L. Pillsbury 
Julius H. Comroe, Jr. Mrs. Philip L. Pillsbury 
Ephraim P. Engleman Charles F. Sweigert 
Gilbert S. Gordan James H. Thompson 
Byron E, Hall Edgar Wayburn 
George S. Johnson Forrest M. Willett 


Stacy R. Mettier David A. Wood 
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COMMITTEE ON AUDITORIA AND EQUIPMENT 


Walter Beckh, Chairman 
Charles D. Armstrong Abraham A. Goetz 
Theodore L. Bartelmez Alfred F. Goggio 
William K. Beare Maurice E. Leonard 
Gilbert A. Beirne Glenn Malley 
Robert L. Biben Sidney P. Mitchell 
Harry J. Borson W. Edward Naugler 
Hugh G. Brereton George H. Reifenstein 
Herbert L. Dryfoos Francis J. Rochex 
John M. Elliott William Norman Sears 
John O. Gibbs Robert V. Slattery 

Joseph E. Welsh, Jr. 


COMMITTEE ON BASIC SCIENCE CONFERENCES 


Julius H. Comroe, Jr., Chairman 
Peter H. Forsham George H. Houck 


H. Corwin Hinshaw Choh Hao Li 
Wilfred E. Toreson 


COMMITTEE ON CLINICAL PATHOLOGICAL CONFERENCES 


David A. Wood, Chairman 


Gerson R. Biskind Alvin J. Cox 
Jesse L. Carr Arthur R. Lack 


Henry B. Moon 


COMMITTEE ON ENTERTAINMENT 


George S. Johnson, Chairman 
Ephraim P. Engleman, Associate Chairman 
Myron S. Arrick Salvatore Pablo Lucia 
Frederick Kellogg Harold H. Rosenblum 
Mast Wolfson 


COMMITTEE ON HOSPITAL CLINICS 


Forrest M. Willett, Chairman 
Henry D. Brainerd Frederic J. Hughes, Jr. 
Edwin L. Bruck Richard H. Linn 
George M. Davis G. B. Robson 
Ralph Daniel Gorman Harold H. Rosenblum 
Norman J. Sweet 


COMMITTEE ON HOSPITALITY 


Philip L. Pillsbury, Chairman 


Lazarre J. Courtright Richard F. McLaughlin 
John V. Galgiani Ben Shenson 
John R. Gamble Carl D. Winternitz 
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COMMITTEE ON HOTELS 


Byron E. Hall, Chairman 


Dudley W. Bennett Harold H. Marquis 
Marlow B. Harrison James J. McGinnis 


COMMITTEE ON PANEL DISCUSSIONS 
Gilbert S. Gordan, Chairman 


Theodore L. Althausen Lowell A. Rantz 
Seymour M. Farber John J. Sampson 
Marcus A. Krupp George K. Wever 


Herbert C. Moffitt, Jr. E. Gale Whiting 


COMMITTEE ON PUBLICITY AND PUBLIC RELATIONS 
Edgar Wayburn, Chairman 


Richard H. Barr Edward D. Robbins 
James A. Barr Joseph F. Sadusk, Jr. 
DeWitt K. Burnham Paul J. Sanazaro 
Maurice Eliaser, Jr. John M. Thayer 
Joseph J. Furlong Ralph O. Wallerstein 


Ferrall H. Moore Malcolm S. M. Watts 


COMMITTEE ON TECHNICAL EXHIBITS 


Thomas Klein, Chairman 
William A. Jeffers William A. Sodeman 


COMMITTEE ON TELEVISED CLINICS 


James H. Thompson, Chairman 


Paul M. Aggeler George W. Mellinger 
Harry N. Akesson J. Alfred Rider 
Felix O. Kolb Robert L. Smith, Jr. 


John H. Lawrence William H. Thomas 


COMMITTEE ON TRANSPORTATION 


Charles F. Sweigert, Chairman 


Harold E. Hand Jonah G. Li 
Hilliard J. Katz Roger G. Simpson 


COMMITTEE ON LADIES ENTERTAINMENT 


Mrs. Howard P. Lewis, Honorary Chairman 
Mrs. Stacy R. Mettier, Advisory Chairman 
Mrs. Dwight L. Wilbur, Advisory Chairman 
Mrs. Philip L. Pillsbury, General Chairman 
Mrs. Joseph J. Furlong, Vice Chairman 

Mrs. James H. Thompson, Secretary 


: 
4 
2 


XXIV PROGRAM OF THE SAN FRANCISCO MEETING February 1960 


Registration: Tours and Events: 


Mrs. Clyde C. Greene, Chairman Mrs. Ralph O. Wallerstein 
Mrs. Lazarre J. Courtright 
Mrs. Byron E. Hall 
Mrs. H. Corwin Hinshaw Mrs. William F. Luttgens 
Mrs. J. W. Findley, Jr. Tour of Wineries: 
irs. Marcus A. Krupp Mrs. Harold E. Hand, Chairman 
Mrs. Ferrall H. Moore Mrs. John O. Gibbs 
Mrs. George H. Reifenstein 
Mrs. Sidney J. Shipman Peninsula Tour: 
Mrs. James H. Thompson Mrs. Lowell A. Rantz, Chairman 
Mrs. William C. Voorsanger Mrs. Marcus A. Krupp 
Mrs. Forrest M. Willett Mrs. Jay Ward Smith 
Publicity : 
Mrs. Herbert C. Moffit, Jr. Fashion Show: 
a Mrs. Richard H. Barr, Chairman 
Hospitality : Mrs. Hilliard J. Katz, Vice Chairman 
Mrs. Stacy R. Mettier, Chairman Mrs. Lazarre J. Courtright 
Mrs. DeWitt K. Burnham Mrs. Byron E. Hall 
Mrs. Malcolm S. M. Watts Mrs. Harold E, Hand 
Mrs. Dwight L. Wilbur Mrs. H. Corwin Hinshaw 
a Mrs. Marcus A. Krupp 
Mrs. George H. Reifenstein 
Mrs. James H. Thompson Mrs. Jay Ward Smith 
Mrs. Forrest M. Willett 


Barbary Coast and Jackson Square Tour: 


Mrs. John V. Galgiani 
Mrs, John O. Gibbs 
Mrs. Byron E, Hall 
Mrs. Norman Reider 
Mrs. Sidney J. Shipman 
Mrs. Edgar Wayburn 


General Committee 


. Harry N. Akesson Mrs. Harold H. Marquis 

. Myron S. Arrick Mrs. Edward Matzger 

. Richard H. Barr Mrs. Thomas C. McCleave, Jr. 

. William K. Beare Mrs. James J. McGinnis 

. Gilbert A. Beirne Mrs. Richard F. McLaughlin 

. Robert L. Biben Mrs. George W. Mellinger 

. Dudley W. Bennett Mrs. Sidney P. Mitchell 

. Bradley C. Brownson Mrs. Piero O. Mustacchi 

. Maurice Eliaser, Jr. Mrs. John J. Sampson 

. Henry Gibbons, III Mrs. Roger G. Simpson 

. Vernon C. Harp, Jr. Mrs. Robert V. Slattery 

. Samuel H. Hurwitz Mrs. Robert L. Smith, Jr. 

. George S. Johnson Mrs. Albert M. Snell 

. William C. Kuzell Mrs. Robert A. Steven 

. Maurice E. Leonard Mrs. Charles F. Sweigert 

. Richard H. Linn Mrs. Harold H. Rosenblum 
Mrs. Carl D. Winternitz 
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GENERAL INFORMATION 


REGISTRATION 


Who May Register— 


(a) 


(b) 
(c) 


(d) 


(1) 


(j) 


All members of the American College of Physicians in good standing for 
1960. 


All newly elected members. 


Members of the American Society of Internal Medicine, upon presentation of 
proper credentials; such physicians shall pay a registration fee of $25.00. 


All contributors to the program. These will receive a courtesy card in ad- 
vance of the meeting, thus facilitating their prompt registration without 
fee. 


Members of the staff, including interns, residents and graduate medical stu- 
dents, of the San Francisco participating Hospitals, without registration fee 
upon presentation of proper identification ; admission to exhibits, clini- 
cal sessions, morning lectures, basic science programs, clinical investigation 
programs, clinical-basic science case conferences and TV programs (this 
does not include courtesy staff members). 


Graduate medical students pursuing courses in San Francisco medical schools, 
without registration fee, upon presentation of matriculation cards, or 
other evidence of registration at these institutions; admission to ex- 
hibits, clinical sessions, morning lectures, basic science programs, clinical 
investigation programs, clinical-basic science case conferences and TV 
programs. 


Bona fide hospital residents, regardless of their location in North America, 
without registration fee, upon presentation of proper credentials from 
their hospitals; admission to exhibits, clinical sessions, morning lectures, 
basic science programs, clinical investigation programs, clinical-basic 
science case conferences and TV programs. 


Members of the Medical Corps of the Army, Navy, Public Health Service, 
Air Force and Veterans Administration, either of the United States, 
Canada or Mexico, without registration fee, upon presentation of proper 
credentials (identification card or in uniform). 


Qualified physicians, who may wish to attend this Session as visitors, spon- 
sored in advance by letter or in person by a member of the College; such 
physicians shall pay a registration fee of $25.00. 


Full-time medical teachers holding the rank of Assistant Professor or lower, 
upon presentation of proper credentials from their medical schools, 
shall be entitled to a reduction in the registration fee to $12.50. 


The above regulations are essential because of the increasingly large attendance at 
the Annual Sessions of the College, and the necessity of accommodating members first. 
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Registration Bureau—While official registration will start on Monday morning, 
April 4, advance registration of members and exhibitors will be provided for by mail. 
The Registration Bureau will be set up for advance registration in the Civic Audi- 
torium on Sunday, April 3, from 2:30 P.M. to 5:00 P.M. The Registration Bureau 
will be open throughout the week from 8:45 A.M. to 5:30 P.M. 


Advance Registration of Members—!In order to facilitate quick registration at 
the meeting for members of the College, an advance registration form, with directions, 
is enclosed with the final Program to all Fellows and Associates. The success and 
justification of the plan is wholly dependent upon the cooperation of members, and thus 
the directions should be carefully noted and the proper forms returned to the Executive 
Offices of the College long in advance, so that each member’s envelope of forms and 
badge will be ready for him when he calls at the Advance Registration Window. The 
use of this form will eliminate long lines and delays so frequently encountered at large 
conventions. A member, however, should not send in this form unless he is sure he is 
going to be present. Last year there was a 10% “no show” of advance registrations, 
resulting in waste of time and material. 


Daily Bulletins—A Daily Bulletin of registrations will be published at this 
meeting. 


Bulletin Board for special announcements will be located near the Registration 
Bureau. 


GENERAL HEADQUARTERS 


CIVIC AUDITORIUM 


Registration headquarters, the information bureau, technical exhibits, clinical ses- 
sions, morning lectures, basic science and clinical investigation programs, panel dis- 
cussions, basic science case conferences, color televised clinics. 

Meetings of Committees, of the Board of Regents and of the Board of Governors, 
the Annual Banquet and the headquarters of the Committee on Ladies Entertainment 
will be at the Fairmont Hotel. The Annual Convocation will be held in the California 
Masonic Temple, but the President’s Reception and Ball will take place at the Hotel 
Mark Hopkins. 


HOTEL ACCOMMODATIONS 


The Mark Hopkins and the Fairmont Hotels will be official headquarters for Of- 
ficers, Regents, Governors, Committeemen and program participants. The following 
is a list of hotels provided by the San Francisco Convention and Visitors Bureau, 
Room 300, 61 Grove Street, San Francisco 2, California. This Bureau will operate 
the Housing Bureau for this meeting. Official reservation form accompanies the final 
program. Additional copies may be obtained from the College Headquarters, 4200 
Pine Street, Philadelphia 4, Pa. 
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Zone Hotel Address Single Double Twin Beds Parlor Suite 
E Alexander Hamilton | 631 O'Farrell $10.00-14.50 | $13.00-18.50 | $13.00-18.50 | $20.00— 60.00 
H Bellevue 505 Geary 8.00-10.00 10.00—12.00 12.00-15.00 20.00— 25.00 
L Beresford 635 Sutter 4.75- 5.50 6.00— 6.75 6.50- 7.00 
M Beverly-Plaza 342 Grant 7.00— 8.00 10,00—11.00 10.00-12.00 20.00 
I Californian 405 Taylor 8.50-11.00 10.50-13.50 11.50-14.00 22.00— 25.00 
H Canterbury 750 Sutter 900-17 .00 10,.50-19.00 12.50-20.00 25.00— 40.00 
L Cartwright 524 Sutter 6.50 7.50 8.50 
L Chancellor 433 Powell 7.00 9.00 10.00 
H Clift Geary-Taylor 13.00-21.00 16.00—23.00 
K Colonial 650 Bush 8.00—12.00 12.00-—15.00 15.00-20.00 20.00— 25.00 
H Commodore 825 Sutter 7.00-12.00 9.00—14.00 10.00-16.00 
L Devonshire 335 Stockton 6.00— 7.00 7.00-10.00 8.00-10.00 
L Drake-W iltshire 340 Stockton 10.00-11.00 12.00—14.00 15.00-16.00 25.00— 35.00 
H El Cortez 550 Geary 8.00-10.00 10.00—12.00 11.00—14.00 20.00— 26.00 
B Embassy 610 Polk 6.50— 8.50 7.50-10.00 8.00-12.00 
K Fairmont 950 Mason 14.00—21.00 18.00—25.00 18.00-25.00 37.00— 66.00 
L Fielding 386 Geary 6.00— 8.00 8.00-10.00 9.00-12.00 20.00— 25.00 
L Franciscan 350 Geary 6.00 8.00 10.00-—12.00 14.00— 20.00 
H Gaylord 620 Jones 8.00 10.00 12.00 25.00 
L Golden State 114 Powell 5.00- 6.00 7.00— 8.00 8.50- 9.00 
I Governor 180 Turk 7.00 8.00 
K | Grant 753 Bush 5.50 8.00 9.00 
K Huntington 1075 California 11.00-16.00 14.00—20.00 15.00—25.00 30.00- 50.00 
A Jack Tar Van Ness-Geary 10.00-16.00 12.00-18.00 16.00—22.00 30.00— 75.00 
L King George 334 Mason 6.00— 8.00 8.00-10.00 10.00-14.00 20.00 
J Lankershim 56 Fifth 4.00- 5.50 5.00- 7.00 6.50— 8.00 
F LaSalle 225 Hyde 6.00 7.00 8.00 15.00 
L Manx 225 Powell 8.00-11.00 10.00-12.00 11.00—13.00 20.00- 25.00 
K Mark Hopkins 999 California 15.00-19.00 19.00-—23.00 19.00-—28.00 38.00— 75.00 
H Maurice 761 Post 6.00-— 9.00 8.50-10.50 9.00-11.50 17.50- 18.50 
I Olympic 230 Eddy §.50- 8.50 7.50-11.00 8.50-10.00 
I Oxfo, J 16 Turk 7.00— 8.00 8.00- 9.00 9.00-10.00 
L Plaza 310 Post 7.50-11.50 9.50-13.50 10.00-—14.50 18.00— 20.00 
L Powell 17 Powell 5.00- 6.00 6.00- 7.00 8.00-10.00 
F Roosevelt 240 Jones 6.00-— 2.90 7.00- 9.00 8.00-10.00 
L St. Francis Powell-Geary 10.00—22.00 13.00-20.00 16.00-25.00 | 30.00- 55.00 
B Senate 467 Turk 5.00- 6.00 6.00- 7.50 7.50— 9.00 
E Senator 519 Ellis 5.00 6.00 7.00 
F Shaw 1112 Market 4.50- 5.00 6.00— 7.00 8.00- 9.00 16.00- 18.00 
N Sheraton-Palace Market-New Mtgy. | 11.00-16.00 13.00-18.00 16.00-21.00 | 34.00— 50.00 
L Sir Francis Drake 450 Powellf 8.75-16.50 13.85-20.50 13.85-20.50 25.00-150.00 
L Somerton 440 Geary 6.00 8.00 9.00 12.00 
L Spaulding 240 O'Farrell 6.00— 8.00 7.00— 9.00 8.00-10.00 

Stewart 351 Geary 7.00-12.00 9.00-14.00 11.00-18.00 26.00— 30.00 
L Stratford 242 Powell 4.50- 5.00 6.00— 7.00 7.00- 8.00 
N Sutter 191 Sutter 5.00- 7.00 7.00— 9.00 8.00-10.00 15.00 

The Villa San Mateo" 8.00-—14.00 11.00-17.00 11.00-17.00 25.00— 42.00 
Cc Whitcomb 1231 Market 7.00-12.00 9.00-16.00 10.00-16,.00 18.00— 45.00 


PROGRAM OF 


THE 


SAN FRANCISCO 


LIST OF HOTELS 
Rates Quoted are as of Sept. 1, 1959 a1 


MEETING 


id may be Subject to Slight Variation 


XXVII 


THE FOLLOWING ARE OFFICIAL MOTELS IN SAN FRANCISCO 


AT WHICH RESERVATIONS ARE AVAILABLE 


| 
| Address 


Motel | Double | Twin Beds 


Single Parlor Suite 


Auditorium Travelodge | 790 Ellis $ 8.00-10.00 | $10.00-13.00 | $12.00-16.00 | $ 

Baywood 385 Ninth 7.00 9.00 10.00 

Beck's Motor Lodge 15th & Market 9.00-12.00 10.00—14.00 12.00-14.00 

Beck’s Downtown 9066 Harrison 8.00-12.00 10.00-14.00 12.00-16.00 

Capri 2015 Greenwich 14.00-18.00 14.00-18.00 16.00—-20.00 28.00—32.00 
Caravan Lodge 601 Eddy 14.00-18.00 18.00-22.00 28.00 
DeVille 2599 Lombard 14.00 14.00 20.00 30,00-—36.00 
Holiday Lodge Van Ness-Washington 14.00-20.00 14.00~-22.00 24.00-50,00 
Doyle Civic Center 825 Polk 10.00-14.00 12.50-14.00 14.50-18.50 

Lake Merced 2253 Junipero Serra 7.00 8.00 9.00 

Mission Bell 6841 Mission 5.00- 7.00 7.00-10,.00 7.50- 9.00 11,00-12.00 
Nob Hill 1630 Pacific 8.00-14.00 10.00-16.00 12.00-18.00 22.00 
Rancho Lombard 1501 Lombard 14.00 16.00 36,00 
Richelieu Van Ness & Geary 10.00-—12.00 12.00-15.00 15.00 

Roberts-At-The Beach 2200 Great Highway 8.00 8.00 12.00 14.00 

Sea Captain 2322 Lombard 9.00 9.00 10.00 18.00 

Van Ness 2850 Van Ness 8.00-12.00 10.00—14.00 12.00-16.00 16.00—22.00 
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TRANSPORTATION 


Local Transportation—Free shuttle bus service will be available throughout the 
day, connecting the Civic Auditorium with principai hotel areas, furnished through the 
courtesy of Pfizer Laboratories. In addition, many may wish to use taxicabs in which 
four can ride as cheaply as one. 

Transportation for special features of Ladies Entertainment will be detailed in that 
portion of the program. 

Because of special problems involved in transportation to and from the various 
Hospital Clinics on Tuesday, April 5, and Thursday, April 7, 1960, arrangements have 
been made for chartered buses. Details will be found in the section on Hospital Clinics. 


ENTERTAINMENT OF VISITING LADIES 


The Committee on Ladies Entertainment welcomes you to San Francisco and 
cordially invites you to enjoy and to take part in the following program of entertain- 
ment. 

Headquarters for registration, information and tickets will be at the Fairmont 
Hotel on Nob Hill. 

Certain of the entertainment features are limited in accommodations; in others, an 
advance estimate of attendance is essential. For these reasons, early return of reserva- 
tion cards and early registration upon arrival in San Francisco are earnestly requested. 


LADIES’ PROGRAM 
Sunday, April 3 


2:00 P.M. to 5:00 P.M.—Registration. 
Gold Ballroom, Fairmont Hotel. 


Monday, April 4 


8:30 A.M. to 4:00 P.M.—Registration. 
Gold Ballroom, Fairmont Hotel. 


10:00 A.M. to 12:00 M.—Reception for Mrs. Howard P. Lewis, wife of the Presi- 
dent of the American College of Physicians. 
Gold Ballroom, Fairmont Hotel. 
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2:00 P.M. to 5:00 P.M. 
House Tour, including a glass of sherry at “Merryvale Antiques,” presented 
by the Stanford Hospital Women’s Auxiliary. Tickets, $4.00. 


8:30 P.M.—San Francisco Ballet. 
War Memorial Opera House, Van Ness and Grove Streets. 


Tuesday, April 5 


8:30 A.M. to 4:00 P.M.—Registration. 
Garden Room, Fairmont Hotel. 
9:30 A.M. 
Tour to Napa County Wineries, luncheon included; husbands invited. Tickets, 


$6.00. 
OR 


Tour to the Peninsula. Stanford University, Hoover Library, famous Sunset 
House, and luncheon at the new Stanford Medical Center, designed by 
Edward Stone. ‘Tickets, $6.00. 


Wednesday, April 6 


8:30 A.M. to 4:00 P.M.—Registration. 
Garden Room, Fairmont Hotel. 


12:30 P.M.—Elizabeth Arden presents “Fashions for the Ladies.” 
Venetian Room, Fairmont Hotel. Tickets, $6.00. 


8:40 P.M. 
Convocation in the Auditorium of the California Masonic Memorial Temple, 
1111 California Street on Nob Hill, followed by the President’s Reception 
and Ball at the Mark Hopkins Hotel. 


Thursday, April 7 


8:30 A.M. to 4:00 P.M.—Registration. 
Garden Room, Fairmont Hotel. 


12:00 M. 
Luncheon in the Old Barbary Coast, and tour of Jackson Square. Tickets, 
$5.00. 


7:00 P.M. 
Gratis Cocktail Party (for those holding banquet tickets). Venetian Room, 
Fairmont Hotel. 


8:00 P.M.—Annual Banquet of the College. 
Gold Ballroom, Fairmont Hotel. Entertainment will feature the well known 
musical comedy, motion picture and television star Mr. Ray Bolger, who 
will be assisted by an able cast of supporting artists. 


Friday, April 8 


5:00 P.M.—Champagne Electra-Jet Flight to Las Vegas. 
Route your trip home through Western Airlines representative at Fairmont 
Hotel. “Happy Landing!” 
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SPECIAL FEATURES 


PUBLIC INFORMATION SESSION (Invitational), Monday, April 4, 
10:30 A.M. to 12:00 M., Hotel Mark Hopkins, Peacock Court—This highly suc- 
cessful feature of the Fortieth Annual Session in Chicago will be repeated. A selected 
number of executives from the San Francisco area, Southern California and the 
Pacific Northwest will be invited. 

A panel of outstanding members of the College will discuss a number of health 
problems, within the field of Internal Medicine, that are applicable to the group per- 
sonally and to their organizational and business activities. The title is “The Health 
Problems of the American Executive.” 

Opening remarks will be made by Dr. Roberto F. Escamilla, General Chairman of 
the Forty-first Annual Session. President Howard P. Lewis will then extend a 
welcome to the visitors and outline the functions of the College and the general scope 
of Internal Medicine. He will then introduce the panel who will present their mate- 
rial in turn. 

During the last half hour, questions from the floor will be answered. Following 
this a reception will be held and luncheon served to the guests in the Room of the Dons, 
with the Officers and panel members acting as hosts at the various tables. 

For the panel discussion, seats will be reserved for the invited guests, Officers, 
Regents and Governors. A few places will be available for Fellows who might be 
interested in this program. Because of restrictions of space, the reception and 
luncheon will be limited to invited guests and College officials. 

The panel members and their subjects are as follows: 

Dr. Thomas M. Durant, Philadelphia: “Keeping Care of your Heart.” 
Dr. Charley J. Smyth, Denver: “What you should know about Rheumatic 
Diseases.” 
Dr. Albert M. Snell, Palo Alto: “Must you have an Ulcer?” 
Dr. Franklin M. Hanger, New York: “What can be done about the threat of 
Cancer.” 
. Garfield G. Duncan, Philadelphia: “Overweight, Overstress and High 
Blood Pressure.” 
. Chester S. Keefer, Boston: “Our Rich Rewards from Research.” 
. William C. Menninger, Topeka: “Living with Emotions in Business.” 
. Dwight L. Wilbur, San Francisco: “Formula for a Productive and Happy 
Retirement !” 


Performance by the San Francisco Ballet with Symphony Orchestra ac- 
companiment, Monday evening, April 4, 8:30 P.M., War Memorial Opera House, 
Van Ness and Grove Streets—The world famous San Francisco Ballet, under the 
direction of Mr. Lew Christensen, will present a program to members of the College 
and their guests in the beautiful War Memorial Opera House on Monday evening. 
Members of the San Francisco Symphony Orchestra will furnish the musical ac- 
companiment under the direction of Mr. Earl Murray. 

The San Francisco Ballet as been acclaimed not only in San Francisco, but on 
extended tours throughout the United States, Europe, Africa, Near and Far East, Cen- 
tral and South America, receiving medals and honors from several crowned heads. 

In order to finance this presentation a nominal charge of $3.50, plus tax per seat 
will be made. Tickets may be purchased in advance or will be available at the registra- 
tion desk. No seats will be reserved, with earliest arrivals having their choice of loca- 
tion. The box section will be reserved for Officers, Regents, Governors and special 
guests. It is hoped that many of the members, guests and their families will attend 
this example of the cultural life of San Francisco which the Committee on Entertain- 


we 
bie 
| 
4 
4 
‘ 


Vol. 52, No. 2 PROGRAM OF THE SAN FRANCISCO MEETING XXX1 


ment has been gratified to arrange. The capacity of the opera house is 3,252, which 
should provide adequate room for those wishing to attend. 


Reception and Cocktails, tendered by the Governors of the College to new 
Associates and Direct Fellows, and their wives: Room of the Dons and Peacock 
Court, Hotel Mark Hopkins, Tuesday, April 5, 5:30 P.M. to 7:30 P.M.—The 
Governors extend a most cordial and urgent invitation to all new Associates, Direct 
Fellows, and their wives, who were elected on April 18, 1959, and November 14, 1959, 
to attend this delightful Reception and Cocktail Party. 

This ever pleasant “Family Party” is held for the sole purpose of welcoming you 
to membership in the College, and to enable you to meet and become acquainted with 
your Officers, Regents and many of the new members from all over the United States 
and Canada. The atmosphere and dress is informal and good fellowship is the rule. 

Muggsy Spanier, his famous Dixieland cornet and his band, will furnish enter- 
tainment. 

There will be a receiving line in the Room of the Dons, where you can meet your 
Officers and Regents. After this you will join your state contingent and Governor in 
the Peacock Court. From here on you will have abundant opportunities to renew old 
acquaintances and make new friends. 

Special invitations to this party will be sent to you by your Governor. Please 
return your acceptance or declination promptly, to enable adequate planning. Be sure 
to attend! 


The Annual Convocation, the President’s Reception and Ball, Wednesday 
Evening, April 6—The Annual Convocation of the College will be held at 8:30 P.M. 
in the Auditorium of the California Masonic Memorial Temple, 1111 California Street, 
on Nob Hill. 

This new, beautiful and impressive auditorium will be a fitting setting for the 


Convocation of the College. The Convocation Orator will be Dr. Harlow Shapley, 
the world famous astronomer. He will present an illustrated address entitled 
“Galaxies and What They Do to Us,” which will be intensely interesting to all. Dr. 
Shapley will take us on a trip into the far reaches of space and bring us back, as he 
puts it, “within five hundred million light years from San Francisco in ample time to 
go on with our other activities.” 

All members of the College and their families, and the public who are interested, 
are cordially invited to witness the impressive academic procession and other cere- 
monies. Tickets will not be required. All physicians elected Fellows of the College 
since the 1959 Convocation, and all previously elected Fellows who have not been 
formally inducted, should be present. 


The Gowning Room from which academic regalia will be issued, will be Room 
108, main Arena Floor of the Civic Auditorium. Robe rental forms will be sup- 
plied by the Executive Offices of the College to new Fellows several weeks in advance. 
Mr. Norman, of Bentley & Simon, suppliers of academic regalia, will be in charge of 
the Gowning Room, and robes will be picked up from and returned to this room. 


The Pre-Convocation Assembly will form in the great corridor of the California 
Masonic Memorial Temple Auditorium at 7:45 P.M., and the Academic Procession 
will move promptly at 8:40 o’clock. Officers, Regents, Governors and distinguished 
guests, candidates for Masterships and Honorary Fellowship will assemble at 8:00 
o’clock. 

The Convocation Ceremony will include the induction of new Fellows, an address 
by the President and the Convocation Oration. The John Phiilips Memorial Medal 
for 1960, the James D. Bruce Memorial Medal for 1960, the Alfred Stengel Memorial 
Medal for 1960 and the American College of Physicians Medal for 1960 will be 
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awarded. Masterships will be conferred on five distinguished Fellows of the College 
and an Honorary Fellowship will be conferred on a distinguished foreign guest. 
There will be present officers or representatives of the American College of Surgeons, 
the American Medical Association, the Royal College of Physicians and Surgeons of 
Canada and the Royal College of Physicians of London, et al. 

Immediately following the Convocation, the President’s Reception and Ball will 
be held in the Room of the Dons and in the Peacock Court at the Hotel Mark Hopkins, 
which is within easy level walking distance of the Masonic Memorial Temple. Danc- 
ing will start in the Peacock Court at 10:30 P.M., continuing until 1:00 A.M. Music 
will be provided by the famous Anson Weeks Orchestra. Tables for individual parties 
will be available around the dancing area. 


The Annual Banquet, Gold Ballroom, Fairmont Hotel, Thursday Evening, 
April 7, 8:00 P.M.—Price of the banquet will include cocktails from 7:00 P.M. to 
8:00 P.M. in the Venetian Room. 

This traditional yearly gathering of the members and their wives is an important 
part of every successful meeting of the College. The menu has been selected by the 
Executive Committee and is in the best tradition of the famous cuisine of the Fairmont 
Hotel. After dinner the entertainment will feature the well known musical comedy, 
motion picture and television star, Mr. Ray Bolger. He will be assisted by an able 
cast of supporting artists. 

Your Committee on Entertainment feels that this will be an outstanding evening, 
comparing favorably with other similar memorable occasions in College history. You 
are advised to obtain your tickets early. 

The College is gratefully indebted to Mead Johnson & Company for their generous 
aid in providing this entertainment. 


Post-Convention Tour to Hawaii—“Seminars in Hawaii” will be a combined 
scientific and pleasure tour to Honolulu and the Hawaiian Islands. Hawaii is exotic! 
Hotels are superior; hospitality is unmatched; native songs, dancing and customs are 
entrancing. The scientific program will include a half-day demonstration clinic on 
leprosy at Hale Mohalu, a half-day program of clinics, demonstrations, and special 
papers at the Tripler Army Hospital, followed by the Annual Regional Meeting of our 
Hawaiian members on the evening of the same day. Dr. H. H. Walker, College 
Governor for Hawaii, is in charge of all scientific planning for the group. President 
and Mrs. Howard P. Lewis, Portland, will head the party, and Mr. and Mrs. Edward 
R. Loveland, Philadelphia, will participate in the arrangements. The scientific pro- 
gram will be published and sent to all who subscribe to the Seminars. Families and 
friends of College members and of the American Society of Internal Medicine are 
cordially invited. 

The group will leave San Francisco, Saturday, 11:30 A.M., April 9, by American 
Jet Clipper (5-hour service; First and Tourist classes, according to choice) ; arrive 
1:25 P.M., Honolulu time; headquarters, The Hawaiian Village Hotel. Entertain- 
ment and sightseeing include: “Flight to Paradise Dinner,” circle tour of Oahu Island, 
Luau with Polynesian and Hawaiian entertainment; tour of Tantalus and City, Can- 
tonese dinner at Don the Beachcombers, Kodak Hula Show, famous Diamond Head- 
Koko tour, Pearl Harbor cruise; fresh flower leis on arrival and departure, etc. 

Those desiring to remain a few extra days may include a three-day Outer Island 
Tour—Maui and the Island of Hawaii. Various options are available for the return 
trip to the Mainland: S. S. Lurline, leaving Honolulu April 13 and arriving Los 
Angeles, April 18; Jet Clipper, leaving Honolulu, April 14 and arriving San Francisco, 
April 15; Jet Clipper, leaving Honolulu April 16 and arriving San Francisco, April 17; 
S. S. Matsonia, leaving Honolulu, April 20 and arriving San Francisco, April 25. 

Inclusive price ranges from $444.76 to $516.80, according to accommodations and 
class of plane travel. Obtain all information and forms from Mr. Leon V. Arnold, 
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the official conductor, 33 Washington Square, West, New York 11, N. Y. Reserva- 
tions should be made early because accommodations may be exhausted at an early date. 

Those booked for the tour may pick up their tickets and other documents at the 
Information Window at the College Registration Headquarters at the San Francisco 
Civic Auditorium between 9:00 A.M. and 3:00 P.M., Wednesday and Thursday, 
April 6 and 7, and between 9:00 A.M. and 12:00 M., Friday, April 8, where Mr. 
Arnold will be in attendance. 


SUPPLEMENTARY GROUP MEETINGS 


American Society of Internal Medicine. Dr. Clark C. Goss, President—meet- 
ings at Sheraton-Palace Hotel, March 31-April 3. All College members are welcome. 
Further information may be obtained from their Executive Offices, 350 Post Street, 
San Francisco 8, Calif. 


Tri-Services Social Hour—The Armed Forces Medical Services (Army, Air 
Force and Navy Medical Departments) are sponsoring a Social Hour on Thursday 
evening, April 7, from 5:30 P.M. to 7:30 P.M., at the Letterman Army Hospital Of- 
ficers’ Club. The Commanding General of the Letterman Army Hospital is in charge 
of local arrangements. All Associates and Fellows of the American College of Physi- 
cians who are in the Army, Air Force and Navy, their wives and guests, are cordially 
invited. The Social Hour will immediately precede the Annual Banquet of the College 
(consult the Armed Forces Medical Services Information desk at the Annual Session 
for further details). 


Cleveland Clinic Get Together—Cleveland Clinic Foundation invites all former 
fellows of the Cleveland Clinic, and their wives, to a reception and cocktail party at 
the Fairmont Hotel, Monday, April 4, 5:30 P.M. to 7:30 P.M., California Room. 


Governors’ Reception and Cocktail Parties—Several Governors are planning 
receptions and cocktail parties for members from their particular states or territories 
some time during the week (consult Bulletin Board at the Annual Session for listings). 

Consult the Bulletin Board at the Annual Session for listings of other group 
meetings. 


THE TECHNICAL EXHIBIT 


The Technical Exhibit will be held in the Brooks Exhibit Hall located in the 
Civic Auditorium. There will be 147 Exhibit Booths, with well over one hundred 
exhibitors participating at this meeting. Their exhibits will cover a wide range of 
interest to internists and allied specialists everywhere. 

The Committee on Exhibits maintains high standards in the conduct of this 
Exhibit. Exhibitors are admitted only by invitation. Irrelevant exhibits are elimi- 
nated, and only firms which present a group of approved products or services of scien- 
tific interest may exhibit. 

The Technical Exhibit is an important addition to the postgraduate medical 
education program of the meeting. The College Exhibit is always artistic and dig- 
nified in appearance. All exhibitors are requested to select representatives who are 
known by the profession—reserved, cheerful people and not high-pressure salesmen. 
Those manning the displays should be able to substantiate claims by references, 
accepted research work, or published material. 

Exhibitors are discouraged from distributing samples, except upon request, but 
rather to distribute freely samples and literature by mail to interested physicians after 
the meeting. 

Exhibits will open at 8:30 A.M. and continue to 5:30 P.M. from Monday to 
Thursday, and 8:30 A.M. to 2:30 P.M. on Friday. There will be two definite inter- 
missions each day, from 10:50 A.M. to 11:30 A.M. and 3:15 P.M. to 3:45 P.M. The 
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exhibitors gauge the meeting by the amount of interest shown and the co-operation 
displayed by members of the College. Their financial contributions aid materially in 
meeting the cost of the Annual Session and deserve the courteous and interested 
attention of all physicians in attendance. 


PARTIAL LIST OF TECHNICAL EXHIBITORS 
Booth 


Association of American University Presses, New York, N. Y. ............ 
Astra Pharmaceutical Products, Inc., Worcester, Mass. .............-+0006 


Bennett Respiration Products, Inc., Los Angeles, Calif. .................-. 
Blakiston Division, McGraw-Hill Book Co., Inc., New York, N. Y. ........ 
Burroughs Wellcome & Co. (U.S. A.), Inc., Tuckahoe, N. Y. ............ 
Burton Manufacturing Co., M D L Division, Santa Monica, Calif. ......... 


Cambridee Instrument Co., New York, Ni 


Ciba Pharmaceutical Products, Inc., Summit, N. J. ................ 52. 53, 54, 55 


Davies, Rose & Company, Limited, Boston, Mass. ..............-0.eeeeee 
Devereux Powndation. Phe, Devon 
Chemical Corporation; New York, N.Y. 


E. Fougera & Company, Inc., Hicksville, L. I., N. ' 


Geigy Pharmaceuticals, Division of Geigy Chemical Corporation, Yonkers, 


Glenwood Laboratories, Inc., Bergenfield, N. J. .............0cceeceeeecs 
G. F. Harvey Company, Inc., The, New York, N. Y. 


| 
112 
6 
97 
86, 87 
32 a 
= Burton, Parsons & Company, Washington, D. C. 113 
43, 44 
133 
37 
36 
: 29 
11 
134 \ 
47 
117 
48 
8 75, 76 
40, 41 
127 
45 
128 
84 
51 
72 
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Booth 
Instrumentation Associates, Inc., New York, N. Y. .............0.00eeeee 120 
I.P.M.A. Publishing Company, Minneapolis, Minn. ...................... 56 
Jones Metabolism Equipment Company, Chicago, Ill. ................0.000- 30 
Lederle Laboratories Division, American Cyanamid Company, Pearl River, 
Little, Brown & Company, Boston, Mass...........06.c0cceccccccseacsurs 49 


Macmillan: Company, The, New Yorks. 

Massachusetts Indemnity & Life Insurance Company, Boston, Mass. ....... 81 
Mead Johnson & Company, Evansville, Ind. .............ccceccecccceccs 137 
Medical Protective Company, The, Fort Wayne, Ind. ..................4-- 46 


Merck, Sharp & Dohme, Division of Merck & Co., Inc., Philadelphia, Pa. 

129, 130, 131, 132 
Wm. S. Merrell Company, The, Cincinnati, Ohio .............-..cceeeees 67, 68 
Miles Reproducer Co. Inc,, New Yorko No 145 


National Drug Company, The, Philadelphia; Pas ...... 50 
Nordson Pharmaceutical Laboratories, Inc., Irvington, N. J. .............. 


Ortho Pharmaceutical Corporation, Raritan, N. J. ........0.0ccesceesees 5 


Pharmacia Laboratories, Inc., Rochester, Minn. ...............0.00cceee- 12 
Purdue Frederick Company, The, New York, N. Y. ..............20ceeee 


Riker Laboratories, Inc., Northridme, 98, 99 
Roche Laboratories, Division of Hoffmann-LaRoche,Jnc., Nutley, N. J. .... 78 


W. B. Saunders Company, Philadelphia, Pa. .............ccccccccceccecs 
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Booth 


Schenlabs Pharmaceuticals, Inc., New York, N. Y. 118, 119 
Schering Corporation, Bloomfield, N. J. .... 
Schieffelin & Company, New York, N. Y. 
Smith, Kline & French Laboratories, Philadelphia, Pa. ............ 90, 91, 108, 109 
Stuart Company, The, Pasadena, Calif. eee 13 


Technicon Instruments Corporation, Chauncey, N. Y. 66 
Travenol Laboratories, Inc., Morton Grove, Ill. .............0..0 0002005. 143, 144 


Upjohn Company, The, Kalamazoo, Mich. eee 
U. S. Vitamin & Pharmaceutical Corporation, New York, N. Y. .......... 


Wallace Laboratories, New Brunswick, N. J. .........0...000 2000 25, 33, 34, 139 
Wampole Laboratories, Stamford, Conn. ee 
Warner-Chilcott Laboratories, Morris Plains, N. J. 

Westwood Pharmaceuticals, Buffalo, N. Y. 

Williams & Wilkins Co., The, Baltimore, Md. ee 
Woodward Medical Personnel Bureau, Chicago, Ill. ..................4.. 


Wyeth Laboratories, Philadelphia, Pa. 
92, 92A, 92B, 93, 94, 105, 106, 107, 107A, 107B 


Year Book Publishers, Inc., The, Chicago, Ill. 
Yorke Publishing Co., Inc., The, New York, N. Y. ..... 


SPECIAL NON-TECHNICAL EXHIBITS 


American College of Physicians, Study of Hospital Standards In Medicine 
American Society of Internal Medicine 
Commission on Professional and Hospital Activities, Inc. 


SCIENTIFIC PROGRAM 
CLINICAL SESSION 
Arena, Civic Auditorium 


Monday Afternoon, April 4, 1960 
Presiding Officer 
ROBERTO F. ESCAMILLA, F.A.C.P., San Francisco, Calif. 
General Chairman 
P.M. 
2:00 Addresses of Welcome: 
The Honorable GEORGE CHRISTOPHER. 
Mayor of the City of San Francisco, 


PAUL D. FOSTER, M.D., Los Angeles. 
President, California Medical Association. 
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ROBERTA FENLON, M.D. 
President, San Francisco Medical Society. 
JAMES H. THOMPSON, F.A.C.P. 


President, California Society of Internal Medicine. 


Response to Addresses of Welcome: 
HOWARD P. LEWIS, F.A.C.P., Portland, Ore. 


President, The American College of Physicians. 


Presiding Officer 
HOWARD P. LEWIS, F.A.C.P., Portland, Ore. 
President 


2:40 Rheumatoid Patients after 5 or More Years of Corticosteroid Treatment; 
A Comparative Analysis of 190 Cases. 
CARL A. BERNTSEN, JR., F.A.C.P., New York, N. Y. 
Instructor in Medicine, Cornell University Medical College. 
RICHARD H. FREYBERG, F.A.C.P., New York, N. Y. 
Professor of Clinical Medicine, Cornell University Medical College; Di- 
rector, Department of Rheumatic Diseases, Hospital for Special Surgery. 


3:00 Aldosterone Secretion and Benign and Malignant Hypertension. 

JOHN H. LARAGH, (Associate), New York, N. Y. 
Assistant Professor of Medicine, Columbia University College of Physicians 
and Surgeons. 

STANLEY ULICK, M.D., (by invitation), New York, N. Y. 
Fellow of American Heart Association 1959. 

VLODZIMIERZ JANUSCEWICZ, M.D., (by invitation), New York, 
Visiting Fellow of the Rockefeller Foundation. 

WILLIAM G. KELLY, Ph.D., (by invitation), New York, N. Y. 
Research Assistant in Biochemistry, Columbia University College of Physi- 
cians and Surgeons. 


SEYMOUR LIEBERMAN, Ph.D., (by invitation), New York, N. Y. 
Associate Professor of Biochemistry, Columbia University College of 
Physicians and Surgeons. 


3:15 INTERMISSION. 


Presiding Officer 
GARFIELD G. DUNCAN, F.A.C.P., Philadelphia, Pa. 
Third Vice President 


3:45 Ventricular Aneurysms: 12 Cases Subjected to Cardiac Bypass Repair 
Using the Pump Oxygenator. 
DON W. CHAPMAN, F.A.C.P., Houston, Tex. 
Clinical Professor of Medicine, Baylor University College of Medicine. 


DENTON A. COOLEY, M._.D., (by invitation), Houston, Tex. 
Associate Professor, Department of Surgery, Baylor University College of 
Medicine. 
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4:00 Sub-Aortic Stenosis: A Revised Concept of the Disease. 


NORMAN BRACHFELD, M._D., (by invitation), New York, N. Y. 
Assistant in Medicine, New York Hospital-Cornell University Medical 
College. 


RICHARD GORLIN, (Associate), Boston, Mass. 
Instructor in Medicine, Harvard Medical School; Associate, Peter Bent 
Brigham Hospital. 


4:15 Intercalative Angiography. 
ROBERT J. BOUCEK, (Associate), Miami, Fla. 


Senior Investigator, Howard Hughes Medical Institute; Professor of Medi- 
cine and Chairman, Section of Cardiology, University of Miami School of 
Medicine. 


WILLIAM P. MURPHY, JR., M.D., (by invitation), Miami, Fla. 
Assistant Professor of Medicine, University of Miami School of Medicine. 


4:30 Sclerosing Aortitis and Arteritis with Narrowing and Occlusion of the 
Major Branches of the Aorta. 


THOMAS W. MATTINGLY, F.A.C.P., Washington, D. C. 
Director of Medical Education, Washington Hospital Center; Formerly, 
Chief, Department of Medicine and Cardiology Service, Walter Reed Army 
Hospital. 

WILLIAM C. MANION, M.D., (by invitation), Washington, D. C. 
Chief, Cardiovascular Pathology, Armed Forces Institute of Pathology. 
STEPHEN W. CZARNECKI, M.D., (by invitation), Captain, (MC), 

U.S. A., Denver, Colo. 
Cardiology Service, Fitzsimons Army Hospital. 


4:45 The Anatomy of Stroke. 
A Study of the Natural History of Occlusive Stroke Lesions by 
Carotid Arteriography. 


KENNETH E. LIVINGSTON, M.D., (by invitation), Portland, Ore. 
Providence Hospital. 


ALFONSO ESCOBAR, M.D., (by invitation), Mexico, D. F. 
Institute of Medical and Biological Studies, University of Mexico. 


5:00 ADJOURNMENT. 


BASIC MEDICAL SCIENCE SESSION 
Polk Hall, Civic Auditorium 
Monday Afternoon, April 4, 1960 
Presiding Officer 
ROBERT H. WILLIAMS, F.A.C.P., Seattle, Wash. 
Chairman, Basic Science Sessions 
MICROBIOLOGY; CARDIOLOGY 

P.M. 
2:40 Structure-Function Relationships in Viruses. 


ROBLEY C. WILLIAMS, Ph.D., (by invitation), Berkeley, Calif. 
Professor of Virology, Department of Virology, University of California. 
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3:00 Genetics of Viruses. 
GUNTHER S&S. STENT, Ph.D., (by invitation), Berkeley, Calif. 
Professor of Bacteriology and Virology; Lecturer, Virus Laboratory, Uni- 
versity of California. 


INTERMISSION. 


Antibiotics as Inhibitors of Bacterial Wall Synthesis. 

JACK L. STROMINGER, M_D., (by invitation), St. Louis, Mo. 
Associate Professor of Pharmacology, Washington University School of 
Medicine. 

Cardiotonic Systems Found in Mammalian Blood Plasma. 


STEPHEN HAJDU, M_D., (by invitation), Bethesda, Md. 
Senior Surgeon, National Heart Institute, U. S. Public Health Service. 


EDWARD LEONARD, M.D., (by invitation), Bethesda, Md. 
Surgeon, National Heart Institute, U. S. Public Health Service. 
The Present Status of Starling’s Law of the Heart. 
CARLETON B. CHAPMAN, F.A.C.P., Dallas, Tex. 
Professor of Medicine, University of Texas Southwestern Medical School. 
Regulation of Blood and Fluid Volumes in the Lung. 


ARTHUR C. GUYTON, M.D., (by invitation), Jackson, Miss. 
Professor and Chairman, Department of Physiology and Biophysics, Uni- 
versity of Mississippi School of Medicine. 


ADJOURNMENT. 


CLINICAL INVESTIGATION SESSION 
Larkin Hall, Civic Auditorium 
Monday Afternoon, April 4, 1960 


Presiding Officer 
FRANKLIN M. HANGER, F.A.C.P., New York, N. Y. 
Regent 
P.M. 
2:45 Studies of Subjects with Pentosuria and Pentosuria Trait. 
HOWARD H. HIATT, M.D., (by invitation), Boston, Mass. 
Assistant Professor of Medicine, Harvard Medical School; Associate in 
Medical Research, Beth Israel Hospital. 
IRWIN FREEDBERG, M.D., (by invitation), Boston, Mass. 
Research Fellow in Medicine, Beth Israel Hospital. 
DAVID S. FEINGOLD, M.D., (by invitation), Boston, Mass. 


Assistant Resident in Medicine, Beth Israel Hospital. 


3:00 Progesterone Effects on Galactose Metabolism. 
STANTON SEGAL, M.D., (by invitation), Bethesda, Md. 
National Institute of Arthritis and Metabolic Diseases. 
LeROY A. PESCH, M.D., (by invitation), Bethesda, Md. 
National Institute of Arthritis and Metabolic Diseases. 
YALE J. TOPPER, M.D., (by invitation), Bethesda, Md. 
National Institute of Arthritis and Metabolic Diseases. 
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INTERMISSION. 
Presiding Officer 

WALTER L. PALMER, F.A.C.P., Chicago, III. 

Past President 


Growth Hormone Control of Fatty Acid Mobilization and Oxidation in 
Humans and Interrelationships with Glucose Metabolism. 


JOSIAH BROWN, M.D., (by invitation), Los Angeles, Calif. 
Assistant Professor of Medicine, University of California Medical Center. 


4:00 Clinical Use of a New Diagnostic Agent (SU-4885) in the Recognition of 

Pituitary and Adrenocortical Disorders. 

E. GOLD, M.D., (by invitation), San Francisco, Calif. 

E. BIGLIERI, M.D., (by invitation), San Francisco, Calif. 

J. KENT, M.D., (by invitation), San Francisco, Calif. 
University of California Hospitals. 

PETER H. FORSHAM, M.D., (by invitation), San Francisco, Calif. 
Professor of Medicine, University of California School of Medicine. 


4:15 Anticipation of Congenital Hypothyroidism by Prenatal Diagnosis: Pos- 
sibility and Therapeutic Implications. 

EDWARD A. CARR, JR., (Associate), Ann Arbor, Mich. 

Associate Professor of Pharmacology and Associate Professor of Internal 
Medicine, University of Michigan Medical School. 

WILLIAM H. BEIERWALTES, F.A.C.P., Ann Arbor, Mich. 
Associate Professor of Internal Medicine, University of Michigan Medical 
School. 

GEORGE H. LOWREY, M.D., (by invitation), Ann Arbor, Mich. 
Associate Professor of Pediatrics and Communicable Diseases, University 
of Michigan Medical School. 

ROSE PARKER KAHN, M.D., (by invitation), Ann Arbor, Mich. 
University of Michigan Medical School. 

VERNON DODSON, M.D., (by invitation), Ann Arbor, Mich. 


Instructor in Internal Medicine, University of Michigan Medical School. 
4:30 Isolation of the Serum ‘Diiodotyrosine-Like’ Fraction as an Enzymatic 
Degradation Product of Thyroxine in Rat Liver. 
JAMES O. WYNN, M.D., (by invitation), Durham, N. C. 
Instructor in Medicine, Duke University School of Medicine; Clinical In- 
vestigator, Veterans Administration Hospital. 
CAROLYN McKIERNAN, M.D., (by invitation), Durham, N. C. 
Veterans Administration Hospital. 
4:45 Observations on the Clinical Effects of Certain Analogues of Triiodo- 
thyronine. 


MARVIN L. SACHS, (Associate), Philadelphia, Pa. 
Instructor in Medicine and Fellow in Medicine, University of Pennsylvania 


School of Medicine. 


WALTER L. ARONS, M.D., (by invitation), Palo Alto, Calif. 
Assistant Clinical Professor of Medicine, Stanford University School of 


Medicine. 
5:00 ADJOURNMENT. 
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THE CLINIC SESSIONS 


CLINICS AT HOSPITALS 


The regular Hospital Clinics will be conducted on Tuesday and Thursday from 
9:00 A.M. to 10:50 A.M. Admission to the Hospital Clinics will require special 
tickets, which will be issued to MEMBERS in advance of the Session and to NON- 
MEMBERS directly at the Registration Bureau in the Civic Auditorium. Application 
forms for tickets for the Hospital Clinics will be sent to all members with the program. 

The Committee on Hospital Clinics is committed to a program of clinics in the 
true sense of that term—patients will be shown and discussed. A wide range of medi- 
cal topics important to the clinician is offered. 


Members are requested not to attempt to split clinics with one another. 
Tickets will be required for each and every one of the Hospital Clinics, unless 
specifically otherwise mentioned. The co-operation of every one in securing his clinic 
tickets will assist greatly in distributing the attendance according to the capacity of 
each meeting room. It is self-evident that a clinic arranged for fifty will lose its value 
for all if a hundred crowd in. ‘Ticket registration, naturally, is the only effective 
method for keeping the attendance within the capacities indicated. 

Member registration blanks for the clinics should be filled out and returned to the 
Executive Director promptly. Upon receipt at the College Office, proper tickets will 
be selected and held at the Registration Bureau in the Civic Auditorium, or, on the 
request of the member, will be mailed to him. Reservations by mail cannot be made 
after March 18 but reservations may be made in person at the Registration Bureau on 
the afternoon preceding any clinic day, provided tickets are still available. 


Members who reserve clinic tickets are urgently requested to notify the 
Executive Director, and to return their tickets, if they find they will be unable 
to attend. 


HOSPITAL CLINIC—TRANSPORTATION 


Bus transportation to and from the following hospitals on Tuesday, April 5, and 
Thursday, April 7, has been arranged by the Committee on Transportation: Mt. Zion 
Hospital, San Francisco General Hospital, University of California Medical Center, 
Letterman Army Hospital, St. Mary’s Hospital, San Francisco-Stanford Hospital, 
U. S. Public Health Hospital and Veterans Administration Hospital. Special buses 
for each hospital leave the Post Street entrance of the St. Francis Hotel, between Mason 
and Powell Streets, at 8:30 A.M. on the above dates and return to the Civic Audi- 
torium at approximately 11:15 A.M. Tickets for the special buses should be obtained 
at the GRAYLINE DESK at the Civic Auditorium at the time of registration. The 
cost will be approximately $1.75-$2.00, round-trip. 

Because of the proximity of the downtown area, it is recommended that taxicabs 
or shuttle bus be used to attend the programs of the U. S. Naval Hospital being held at 
101 Grove Street, Civic Center, across Polk Street from the Civic Auditorium. 


Stanford University Medical Center Hospital Clinic 


For those wishing to attend the hospital clinic at the Stanford University Medical 
Center on Tuesday, April 5, buses will leave the same area at 9:00 A.M. and leave 
Palo Alto for the return trip after luncheon, which will be served at the Stanford 
Medical Center for approximately $1.50. Cost for the round-trip will be $2.50. 
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Tickets should be obtained early at the GRAYLINE DESK at the Civic Auditorium, 
at the time of registration, because undoubtedly many will wish to visit this striking 
new medical school and hospital center. 


HOSPITAL CLINICS 
Tuesday, April 5, 1960 
VETERANS ADMINISTRATION HOSPITAL 
42nd Avenue & Clement Street 


FORREST M. WILLETT, F.A.C.P., Chief of Medicine 


CLINIC—Tuesday, April 5, 1960. 9:00 A.M. Auditorium (Capacity, 200) 


Al CLINIC ON TREATMENT OF RECURRENT CARDIAC AR- 
RHYTHMIAS 


Moderator: Maurice Sokolow, F.A.C.P. 
R. Daniel Gorman, (Associate). 
William H. Thomas, (Associate). 
David A. Rytand, F.A.C.P. 
Alfred W. Harris, F.A.C.P. 


CLINIC—Tuesday, April 5, 1960. 9:00 A.M. Recreation Hall (Capacity, 50) 


A2 CLINIC ON RHEUMATIC DISEASES 


Moderator: Ephraim P. Engleman, F.A.C.P. 
Howard F. Polley, F.A.C.P. 
Charley J. Smyth, F.A.C.P. 
Morris Ziff, M.D., (Associate). 
Edward W. Boland, F.A.C.P. 
Richard H. Freyberg, F.A.C.P. 


MOUNT ZION HOSPITAL 
1600 Divisadero 
HAROLD H. ROSENBLUM, F.A.C.P., Chief of Medicine 


CLINIC—Tuesday, April 5, 1960. 9:00 A.M. Herbst Hall (Capacity, 170) 
CORONARY HEART DISEASE 
(Patients will be shown) 


Moderator: John J. Sampson, F.A.C.P. 
Irving S. Wright, F.A.C.P. 
Meyer W. Friedman, M.D., (by invitation). 
Abe Ravin, F.A.C.P. 
A. Carlton Ernstene, F.A.C.P. 
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SAN FRANCISCO GENERAL HOSPITAL 
1001 Potrero 
NORMAN J. SWEET, M.D., Chief of Medicine 


CLINIC—Tuesday, April 5, 1960. 9:00 A.M. Auditorium (Capacity, 75) 
SELECTED CLINICAL CASES IN FLUID AND ELECTRO- 
LYTE METABOLISM 
(Patients will be shown) 
Moderator: Frank Gotch, M.D., (by invitation). 
John Harris, M.D., (by invitation). 
Jack Liebman, M.D., (by invitation). 
M. Patrick O’Meara, M.D., (by invitation). 
K. Peter Poirier, M.D., (by invitation). 


Cc 


UNIVERSITY OF CALIFORNIA HOSPITAL 
Third and Parnassus 
HENRY D. BRAINERD, SR., F.A.C.P., Chief of Medicine 


CLINIC—Tuesday, April 5, 1960. 9:00 A.M. (Capacity, 150) 
D1 DISORDERS OF SEX DIFFERENTIATION 
Moderator: Minnie Goldberg, M.D., (by invitation). 
Edmund Overstreet, M.D., (by invitation). 
William A. Reilly, M.D., (by invitation). 
Frank Hinman, M.D., (by invitation). 
Sefton Wellings, M.D., (by invitation). 


CLINIC—Tuesday, April 5, 1960. 9:00 A.M. (Capacity, 430) 
D2 RECENT ADVANCES IN THE DIAGNOSIS AND TREAT- 
MENT OF THYROID DISEASE 
Moderator: Francis S. Greenspan, (Associate) 
Leon Goldman, M.D., (by invitation). 
Wallace Epstein, M.D., (by invitation). 
Glen Sheline, M.D., (by invitation). 
Stuart Lindsay, M.D., (by invitation). 


U. S. NAVAL HOSPITAL 

CAPTAIN G. M. DAVIS, JR., (MC), USN, (Associate), Chief of Medicine 

CLINIC—Tuesday, April 5, 1960. 9:00 A.M. Place: 101 Grove Street, Civic 
Center (Capacity, 200) 


NEWER CONCEPTS IN THE MANAGEMENT OF ACUTE 
RENAL FAILURE 


A Series of Patient Presentations with Discussions, Illustrating : 


E 


1. Factors predisposing to the development of acute renal failure. 

2. Measures which, if instituted early, may prevent prolonged 
oliguria. 

3. The problems arising in fluid and electrolyte balance and how 

they are met. 
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4. The value of dialysis therapy: 
a. Peritoneal versus hemodialysis. 
b. Prophylactic and therapeutic. 
5. Important factors in prognosis. 


Moderator: Captain G. M. Davis, Jr.. MC, USN, (Associate). 
CDR. Paul D. Doolan, MC, USN, (by invitation). 
Maj. Paul Teschan, MC, USA, F.A.C.P. 
George B. Theil, M.D., (by invitation). 


LETTERMAN ARMY HOSPITAL 
The Presidio 
COLONEL FREDERIC J. HUGHES, JR., (Associate), Chief of Medicine 


CLINIC—Tuesday, April 5, 1960. 9:00 A.M. (Capacity, 100) 
DIAGNOSIS AND TREATMENT OF HEMATOLOGIC DIS- 
EASE 


(Patients will be shown) 


Moderator: Col. Frederic J. Hughes, Jr., (Associate). 
Byron E. Hall, F.A.C.P. 
Ralph O. Wallerstein, F.A.C.P. 
Col. Emmett L. Kehoe, F.A.C.P. 
Lt. Col. William H. Crosby, (Associate). 


STANFORD UNIVERSITY MEDICAL CENTER 
Palo Alto, Calif. 
LOWELL A. RANTZ, F.A.C.P., Associate Dean 


CLINIC—Tuesday, April 5, 1960. 10:00 A.M.to 11:30 A.M. (Capacity, 175) 


HEREDITARY DISEASE AND ITS CLINICAL IMPOR- 
TANCE 
(Patients will be shown) 


Moderator: Norman Kretchmer, M.D., (by invitation). 
Arno Motulsky, (Associate). 
Joshua Lederberg, Ph.D., (by invitation). 


Special buses will be provided to Palo Alto and for return to San Francisco. 
Buses will leave Post Street entrance of the St. Francis Hotel, at 9:00 A.M. Return 
buses will leave Palo Alto after luncheon which will be served at Stanford Medical 
Center ($1.50). Round trip $2.50. 
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H ST. MARY’S HOSPITAL 
Hayes and Stanyan 


JAMES J. McGINNIS, (Associate), Chief of Medicine 


CLINIC—Tuesday, April 5, 1960. 9:00 A.M. First Floor Auditorium (Capacity, 
175) 
UNUSUAL CAUSES OF HYPERTENSION AND THEIR 
TREATMENTS 
(Patients will be presented, illustrating polycystic kidneys, success- 
ful removal of adrenal adenoma with aldosteronism, successful 
removal of pheochromocytoma and effects of bilateral adrenalec- 
tomy) 
Moderator: George H. Reifenstein, F.A.C.P. 
John Elliott, F.A.C.P. 
Francis A. Campagna, (Associate). 
Richard K. Cavanaugh, M.D., (by invitation). 


SAN FRANCISCO-STANFORD HOSPITAL 
Clay and Webster 
G. B. ROBSON, M.D., (by invitation), Chief of Medicine 


CLINIC—Tuesday, April 5, 1960. 9:00 A.M. (Capacity, 300) 
CARDIAC-SURGICAL CONFERENCE 
(Cardiovascular patients with emphasis on cardiovascular surgery, 

cinema cardioangiography) 
Moderator: Arthur Selzer, M.D., (by invitation). 
Frank Gerbode, M.D., (by invitation). 
John J. Osborne, M.D., (by invitation). 
Andrew G. Morrow, M.D., (by invitation). 
Herbert Hultgren, M.D., (by invitation). 


U. S. PUBLIC HEALTH HOSPITAL 
15th and Lake 
RICHARD H. LINN, (Associate), Chief of Medicine 


CLINIC—Tuesday, April 5, 1960. 9:00 A.M. (Capacity, 100) 
CASES ILLUSTRATING VARIOUS MANIFESTATIONS OF 
LEPROSY 
(This is one of the largest collections of leprous patients in the 
State. These will be used to illustrate almost every phase of the 
disease and its treatment) 
Moderator: Paul Fasal, M.D., (by invitation). 
Richard H. Linn, (Associate). 
Joseph Torruella, M.D., (by invitation). 
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THE 


COLOR TELEVISION OF MEDICAL CLINICS 


Between 9:00 A.M. and 10:50 A.M., each day, Tuesday through Friday, clinics 
will be transmitted by closed circuit microwave to Polk Hall, Civic Auditorium, 

We are grateful for the cooperation of the distinguished participating clinicians 
and for the technical guidance of Smith, Kline and French Laboratories of Phila- 
delphia, whose sponsorship made this program possible. 
Admission by registration badge; no ticket required. 


Tuesday, April 5, 1960 
9:00 A.M.-10:50 A.M. 


Polk Hall, Civic Auditorium 


MEDICAL PHYSICS AND BIOPHYSICS RESEARCH 
from Donner Laboratory, University of California 


I. CIRCULATION STUDIES 


Methods of blood-flow determinations. 
Ernest L. Dobson, Ph.D., (by invitation). 
Lecturer in Physiology at the University of California, Physiologist at 
Donner Laboratory. 
Colon blood flow, liver blood flow, and cardiac output. 
Marvin Bacaner, M.D., (by invitation). 
Assistant Research Physician at Donner Laboratory. 


II. METABOLIC STUDIES 


Iron and hemoglobin studies; uric acid studies; carbohydrate metabolism. 
Myron Pollycove, M.D., (by invitation). 
Associate Research Hematologist at Donner Laboratory. 
John H. Lawrence, F.A.C.P. 
Professor of Medical Physics at the University of California; Director of 
Donner Laboratory; Associate Director of Lawrence Radiation Labora- 
tory, Berkeley. 


Cholesterol and fat metabolism. 
Max Biggs, M.D., Ph.D., (by invitation). 
Research Physician at Donner Laboratory; Health Physician at Lawrence 
Radiation Laboratory, Livermore. 
John W. Gofman, M.D., Ph.D., (by invitation). 
Professor of Medical Physics at the University of California; Head, Sec- 
tion of Biochemistry and Physical Chemistry of Donner Laboratory. 


Body composition: water, fat, and lean-tissue determinations. 
Will Siri, B.S., (by invitation). 


Physicist to the Donner Laboratory. 


III. MALIGNANCY AND HORMONE STUDIES. 


Acromegaly and pituitary radiation. 


Richard Carlson, M.D., (by invitation). 
Physician, Donner Pavilion. 
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John H. Lawrence, F.A.C.P. 
Professor of Medical Physics at the University of California; Director of 
Donner Laboratory; Associate Director of Lawrence Radiation Labora- 
tory, Berkeley. 

Visualization of malignancies of liver and thyroid. 

Hal O. Anger, B.S., (by invitation). 
Research Associate in Medical Physics and Biophysics, Donner Labora- 
tory. 

Donald J. Rosenthal, M.D., (by invitation). 
Lecturer in Medical Physics at the University of California; Research 
Physician at Donner Laboratory. 


Erythropoietic hormone. 
Donald Van Dyke, M.D., (by invitation). 
Associate Research Physician at Donner Laboratory. 
Howard Mel, Ph.D., (by invitation). 


Lecturer in Medical Physics at the University of California. 


IV. RADIATION PROTECTION 
Biological effects of heavy-ion beams. 
Tor Brustad, (by invitation). 
Research Fellow in Biophysics at Donner Laboratory. 
Cornelius A. Tobias, Ph.D., (by invitation). 
Professor of Medical Physics at the University of California; Head, Sec- 
tion on Biophysics of Donner Laboratory. 


Whole-body radiation counting. 
Howard Parker, M.D., (by invitation). 
Research Physician at Donner Laboratory; Health Physician at Lawrence 
Radiation Laboratory, Berkeley. 


Coordination of Atomic Energy Development & Radiation Protection. 

Col. Alexander Grendon, M. Biorad., (by invitation). 
Coordinator of Atomic Energy Development & Radiation Protection, State 
of California. 

Edward Teller, Ph.D., (by invitation). 
Professor of Physics at the University of California; Director, Lawrence 
Radiation Laboratory, Livermore. 

John H. Lawrence, F.A.C.P. 
Professor of Medical Physics at the University of California; Director of 
Donner Laboratory; Associate Director of Lawrence Radiation Labora- 
tory, Berkeley. 


BASIC SCIENCE CONFERENCE 
Arena, Civic Auditorium 


Tuesday, April 5 x 
11:30 A.M-12:45 P.M. 
THE BIOLOGY OF VIRUSES 
Chairman: WENDELL M. STANLEY, M_LD., (by invitation), Berkeley, Calif. 


Professor of Virology and Biochemistry ; Director of the Virus Labora- 
tory, University of California. 
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Discussers: EDWIN H. LENNETTE, M.D., (by invitation), Berkeley, Calif. 
Chief, Viral and Rickettsial Disease Laboratory, California State De- 
partment of Public Health. 

HARRY RUBIN, M._D., (by invitation), Berkeley, Calif. 
Associate Professor of Virology, University of California. 
ROBLEY C. WILLIAMS, M.D., (by invitation), Berkeley, Calif. 
Professor of Virology, University of California. 
This conference will take up from a very basic standpoint biology of viruses. No case reports 
will be given. It will be in a form of a panel discussion. 


PANEL DISCUSSIONS 


Topics of interest and practical value to all members of the College have been 
chosen. Qualified men have been selected as Moderators and Panelists. All Panels 
are scheduled from Tuesday through Friday from 11:30 A.M. to 12:50 P.M. 

Members may submit in writing three weeks before the Session, through the 
Executive Director of the College, questions concerning any phase of the subjects 
listed on an official form accompanying the final program. Moderators and Panelists 
will answer those questions which they feel are applicable to the subject under dis- 
cussion, and will answer as many questions, including questions from the floor, as 
time permits. 


Admission will be by badge; no tickets required. 


PANEL DISCUSSIONS 
Tuesday, April 5 
11:30 A.M.-12:50 P.M. 
Panel P-1 
Brooks Hall, Room A, Civic Auditorium 


Present Status of Cardiac Surgery. 
Moderator: ANDREW G. MORROW, F.A.C.S., (by invitation), Bethesda, Md. 


Assistant Professor, The Johns Hopkins University School of Medi- 
cine; Chief of Clinical Surgery, National Institutes of Health. 
S. GILBERT BLOUNT, M.D., (by invitation), Denver, Colo. 
Associate Professor of Medicine, University of Colorado School of 
Medicine. 
EUGENE BRAUNWALD, M.D., (by invitation), Bethesda, Md. 
Chief, Section of Cardiology, National Heart Institute, National Insti- 
tutes of Health. 
DWIGHT C. McGOON, F.A.C.S., (by invitation), Rochester, Minn. 
Consultant, Mayo Clinic. 
DAVID C. SABISTON, JR., F.A.C.S., (by invitation), Baltimore, 
Md. 
Associate Professor of Surgery, The Johns Hopkins University School 
of Medicine. 
The physician can no longer discharge his responsibility to his patient with heart disease 
merely by establishing a diagnosis and instituting symptomatic or prophylactic treatment. Most 
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patients with congenital or acquired heart disease must now be considered potential candidates for 
surgical correction. The panel will consider the indications for operation in the lesions most 
commonly encountered, and discuss the results which the physician may anticipate. 


Tuesday, April 5 
11:30 A.M.-12:50 P.M. 
Panel P-2 


Brooks Hall, Room B, Civic Auditorium 


Lipid Metabolism and Arteriosclerosis. 
Moderator: IRVINE H. PAGE, F.A.C.P., Cleveland, Ohio. 


Professor of Medicine, Frank E. Bunts Educational Institute; Director 
of Clinical Research, Cleveland Clinic Foundation. 
E. COWLES ANDRUS, F.A.C.P., Baltimore, Md. 
Associate Professor of Medicine, The Johns Hopkins University 
School of Medicine. 
MEYER FRIEDMAN, M.D., (by invitation), San Francisco, Calif. 
Assistant Professor of Medicine, Stanford University School of Medi- 
cine; Director, Harold Brunn Institute, Cardiovascular Research, 
Mt. Zion Hospital. 
CAMPBELL MOSES, JR., F.A.C.P., Pittsburgh, Pa. 
Associate Professor of Medicine, University of Pittsburgh School of 
Medicine. 


JAMES V. WARREN, F.A.C.P., Galveston, Tex. 
Professor and Chairman, Department of Internal Medicine, University 
of Texas Medical Branch. 


An attempt will be made in this panel to show some of the conflicts and the reasons for them 
in the highly contentious fields of diets and mechanisms of the production and treatment of coro- 
nary heart disease. It is hoped that a judicious synthesis of light and heat can be achieved 
Despite the attempt, no doubt the panelists’ emotional biases will show through their intellectual 
bloomers. 


Tuesday, April 5 
11:30 A.M.—12:50 P.M. 
Panel P-3 


Brooks Hall, Room C, Civic Auditorium 


Pulmonary Insufficiency. 
Moderator: JULIUS H. COMROE, JR., F.A.C.P., San Francisco, Calif. 


Director, Cardiovascular Research Institute, University of California 
Medical Center. 
GILES F. FILLEY, F.A.C.P., Denver, Colo. 
Assistant Professor of Medicine, University of Colorado School of 
Medicine. 
ALBERTO HURTADO, M.D., (by invitation), Lima, Peru 


Dean, University of San Marcos Faculty of Medicine. 
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MALCOLM B. McILROY, M.D., (by invitation), San Francisco, 
Calif. 
Associate Professor of Medicine, University of California School of 
Medicine. 


This panel will discuss the physiological diagnosis of pulmonary disease, the manifestations 
of pulmonary insufficiency, and ways of combatting it. 


Tuesday, April 5 
11:30 A.M.-12:50 P.M. 
Panel P-4 
Polk Hall, Civic Auditorium 


Autoimmune Disease. 
Moderator: WALLACE EPSTEIN, M.D., (by invitation), San Francisco, Calif. 
Assistant Professor of Medicine, University of California School of 
Medicine. 
WILLIAM P. CREGER, M.D., (by invitation), Palo Alto, Calif. 
Associate Professor of Medicine, Stanford University School of 
Medicine. 
PAUL P. VAN ARSDEL, M.D., (by invitation), Seattle, Wash. 
Assistant Professor of Medicine, University of Washington School 
of Medicine. 
BYRON H. WAKSMAN, M.D., (by invitation), Boston, Mass. 
Massachusetts General Hospital. 

To be allergic to oneself is now both a reality and a threat. Pathologic processes of this type 
may be present under many clinical designations and call for new ideas of the interaction of the 
host and his environment. The panel will explore the role of antibodies in thyroid disease, the 
connective tissue diseases, hematologic disorders, demyelinating diseases, and the more classic 
pollen allergies. 


Tuesday, April 5 
11:30 A.M.-12:50 P.M. 
Panel P-5 


Larkin Hall, Civic Auditorium 


Metabolic Bone Disease. 
Moderator: LAURENCE H. KYLE, F.A.C.P., Washington, D. C. 


Professor and Chairman, Department of Medicine, Georgetown Uni- 
versity School of Medicine. 
D. HAROLD COPP, M.D., (by invitation), Vancouver, B. C. 
Professor and Head, Department of Physiology, University of British 
Columbia Faculty of Medicine. 
WILLIAM PARSON, F.A.C.P., Charlottesville, Va. 
Professor and Chairman, Department of Internal Medicine, University 
of Virginia School of Medicine. 
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MARSHALL R. URIST, M.D., (by invitation), Los Angeles, Calif. 
Associate Clinical Professor of Surgery (Orthopedics), University of 
California at Los Angeles School of Medicine. 


This panel discussion will encompass the various types of bone disease commonly classified 
as “metabolic” but will touch on other disorders that have important clinical aspects and which 
may be confused with metabolic bone disease. 


It is planned to develop this discussion first along rather basic levels, with particular at 
tempts to clarify some of the newer concepts of calcification and thence to develop newer clinical 
data, including methodology of investigation of bone disease. Finally, discussion of both the diag 
nostic and therapeutic approach to bone disease will come under scrutiny. 


The program will consist entirely of the question and answer type of panel with solicitation 
of questions from the audience and from the panelists themselves. It is hoped that a stimulating 
discussion can be developed among panel members. 


CLINICAL SESSION 


Arena, Civic Auditorium 


Tuesday Afternoon, April 5, 1960 


Presiding Officer 
DWIGHT L. WILBUR, F.A.C.P., San Francisco, Calif. 


Past President 


P.M. 

2:00 American College of Physicians Award Lecture: 

The Ebb-tides of Cortisone Waves: Their Clinical and Pathogenetic 

Significance. 

Their temporal connection with the initial onset (as well as with renewals, 
extensions and exacerbations) of certain rheumatic and collagen inflamma- 
tions. 

PHILIP S. HENCH, F.A.C.P., Rochester, Minn. 


Professor of Medicine, University of Minnesota (Mayo Foundation). 


2:20 The Pathogenesis and Management of Shock Due to Infection. 
WESLEY W. SPINK, F.A.C.P., Minneapolis, Minn. 


Professor of Medicine, University of Minnesota Medical School. 


2:40 Pseudomonas Bacteremia. A Study of 91 Cases. 
ROBERT G. PETERSDORF, M.D., (by invitation), Baltimore, Md. 
Assistant Professor of Medicine, The Johns Hopkins University School of 
Medicine. 
JAMES A. CURTIN, M.D., (Associate), Washington, D. C. 
Assistant Professor of Microbiology and Medicine, Georgetown University 
School of Medicine. 
IVAN L. BENNETT, JR., F.A.C.P., Baltimore, Md. 
Baxley Professor of Pathology, The Johns Hopkins University School of 
Medicine. 
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Renal Tubular Acidosis: Classification, Pathogenesis, and Diagnosis. 
J. RUSSELL ELKINTON, F.A.C.P., Philadelphia, Pa. 

Associate Professor of Medicine and Chief of Chemical Section, Department 

of Medicine, University of Pennsylvania School of Medicine. 


INTERMISSION. 


Presiding Officer 
WALTER DE M. SCRIVER, F.A.C.P., Montreal, Que. 


Second Vice President 


Clinical Implications of an Extensive Actuarial Study of Build and Blood 
Pressure. 
JOHN J. HUTCHINSON, M.D., (by invitation), New York, N. Y. 
Medical Director, New York Life Insurance Company; Chairman, Mor- 
tality Committee of the Association of Life Insurance Medical Directors. 


Chlorothiazide and Hydrochlorothiazide, A Comparative Study of Their 
Hypotensive, Saluretic and Hyperuricemic Action. 
NEMAT O. BORHANI, M.D., (by invitation), Baltimore, Md. 
Fellow in Medicine, The Johns Hopkins University School of Medicine; 
Physician, The Johns Hopkins Hospital. 


Observations on the Renal Lesions and Clinicopathologic Correlations in 
Toxemia of Pregnancy. 

ROBERT M. KARK, F.A.C.P., F.R.C.P. (Lond.), Chicago, Ill. 
Professor of Medicine, University of Illinois College of Medicine; Attend- 
ing Physician, Presbyterian-St. Luke’s, Cook County and Research and 
Educational Hospitals. 

VICTOR E. POLLAK, M.B., M.R.C.P., (Edin.), (by invitation), Chi- 

cago, III. 
Department of Medicine, University of Illinois College of Medicine. 

JOHN B. NETTLES, M.D., (by invitation), Little Rock, Ark. 

Department of Obstetrics and Gynecology, University of Arkansas School 
of Medicine. 


4:30 Prophylactic Daily Hemodialysis in the Treatment of Acute Renal Failure. 
PAUL E. TESCHAN, F.A.C.P., Major, (MC), U. S. Army, Fort Sam 
Houston, Tex. 
Chief, Renal Branch, U. S. Army Surgical Research Unit, Brooke Army 
Medical Center. 
THOMAS F. O’BRIEN, M.D., (by invitation), Boston, Mass. 
Research Associate, Department of Bacteriology and Immunology, Harvard 
Medical School. 
CHARLES R. BAXTER, M.D., (by invitation), Dallas, Tex. 
Resident in Surgery, University of Texas Southwestern Medical School. 


4:45 The Significance of Serum Complement Levels for the Diagnosis and 
Prognosis of Acute and Subacute Glomerulonephritis and Lupus 
Erythematosus Disseminatus. 
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KURT LANGE, F.A.C.P., New York, N. Y. 
Associate Professor of Clinical Medicine and Research Associate in Pedi- 
atrics, New York Medical College, Flower and Fifth Avenue Hospitals. 

EDWARD WASSERMAN, M.D., (Associate), New York, N. Y. 
Assistant Professor of Pediatrics, New York Medical College, Flower and 
Fifth Avenue Hospitals. 

LAWRENCE B. SLOBODY, M.D., (by invitation), New York, N. Y. 
Professor of Medicine, New York Medical College, Flower and Fifth 
Avenue Hospitals. 


5:00 ADJOURNMENT. 


BASIC MEDICAL SCIENCE SESSION 
Polk Hall, Civic Auditorium 
Tuesday Afternoon, April 5, 1960 
Presiding Officer 
ROBERT H. WILLIAMS, F.A.C.P., Seattle, Wash. 


Chairman, Basic Science Sessions 


LIFE AND ITS COURSE 


Origin of Life on the Earth and Elsewhere. 
MELVIN CALVIN, Ph.D., (by invitation), Berkeley, Calif. 
Professor of Chemistry, University of California. 


Gene Structure and Gene Function. 
HERSCHEL L. ROMAN, Ph.D., (by invitation), Seattle, Wash. 


Professor and Head, Department of Genetics, University of Washington. 


Chromosome Abnormalities in Certain Diseases of Man. 
MALCOLM A. FERGUSON-SMITH, M.B., Ch.B., (by invitation), 


Baltimore, Md. 
Fellow in Medicine, Johns Hopkins University School of Medicine. 


ALAN W. JOHNSTON, M.B., M.R.C.P., (by invitation), Baltimore, Md. 


Fellow in Medicine, Johns Hopkins University School of Medicine. 


INTERMISSION. 


Medical Applications of Human Cell Cultures. 
THEODORE T. PUCK, Ph.D., (by invitation), Denver, Colo. 
Professor and Head, Department of Biophysics, University of Colorado 
School of Medicine. 


The Role of Genetics in Modern Medicine. 
ARNO G. MOTULSKY, (Associate), Seattle, Wash. 
Associate Professor of Medicine, University of Washington School of 
Medicine. 
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4:35 Current State of Neuropharmacology. 
KEITH F. KILLAM, JR., Ph.D., (by invitation), Palo Alto, Calif. 

Associate Professor of Pharmacology, Stanford University School of 

Medicine. 


4:50 Electrocardiographic Changes Produced by Localized Hypothalamic 
Stimulations. 
SAMUEL J. WEINBERG, F.A.C.P., Los Angeles, Calif. 
Associate Clinical Professor of Medicine, University of California at Los 
Angeles School of Medicine. 


: JOAQUIN M. FUSTER, M._.D., (by invitation), Los Angeles, Calif. 
a Assistant Professor of Psychiatry, University of California at Los Angeles 
‘ School of Medicine. 


5:00 ADJOURNMENT. 


CLINICAL INVESTIGATION SESSION 


Larkin Hall, Civic Auditorium 


Tuesday Afternoon, April 5, 1960 


Presiding Officer 
CARL V. MOORE, F.A.C.P., St. Louis, Mo. 


Committee on Program 


P.M. 
2:00 Factors Influencing Host Resistance to Infection in Chronic Lymphatic 
Leukemia. 
DANIEL G. MILLER, M.D., (by invitation), New York, N. Y. 
Memorial Center for Cancer and Allied Diseases, New York, N. Y. 
JOHN BUDINGER, M._D., (by invitation), New York, N. Y. 
Memorial Center for Cancer and Allied Diseases, New York, N. Y. 
DAVID A. KARNOFSKY, M.D., (by invitation), New York, N. Y. 


Memorial Center for Cancer and Allied Diseases, New York, N. Y. 


2:15 The Clinical Significance of Plasma and Erythrocyte Enzymes in Anemia. 
PAUL HELLER, F.A.C.P., Chicago, III. 
Clinical Assistant Professor of Medicine, University of Illinois College of 
Medicine; Attending Physician, Research and Educational Hospitals; Di- 
rector of Research, Veterans Administration Hospital. 
MICHAEL WEST, M.D., (by invitation), Chicago, II. 
Instructor in Medicine, The Chicago Medical School. 
HYMAN J. ZIMMERMAN, F.A.C.P., Chicago, IIl. 
Professor and Chairman, Department of Medicine, The Chicago Medical 
School. 


2:30 Plasma Copper Transport and Ceruloplasmin. 
J. M. HOLTHAUS, (Associate), Omaha, Nebr. 

Chief, Medical Service, Veterans Administration Hospital; Assistant Pro- 

fessor of Internal Medicine, University of Nebraska College of Medicine 

and Creighton University School of Medicine. 
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F. L. HUMOLLER, Ph.D., (by invitation), Omaha, Nebr. 
Principal Scientist, Medical Research Laboratory, Veterans Administra- 
tion Hospital; Associate Research Professor of Chemical Physiology and 
Pharmacology, University of Nebraska College of Medicine. 

M. P. MOCKLER, B.S., (by invitation), Omaha, Nebr. 
Biochemist, Veterans Administration Hospital. 

D. J. MAHLER, Ph.D., (by invitation), Omaha, Nebr. 


Pharmacologist, Veterans Administration Hospital. 


2:45 The Anti-thrombotic Properties of Coumarin Drugs. 

JOHN C. HOAK, M.D., (by invitation), Iowa City, Ia. 
Research Fellow in Internal Medicine, State University of lowa College of 
Medicine. 

WILLIAM E. CONNOR, (Associate), Iowa City, Ia. 
Assistant Professor of Internal Medicine, State University of lowa College 
of Medicine. 

EMORY D. WARNER, M.D., (by invitation), Iowa City, Ia. 
Professor and Head of the Department of Pathology, State University of 
Iowa College of Medicine. 

JOHN R. CARTER, M_.D., (by invitation), Iowa City, Ia. 


Professor of Pathology, State University of lowa College of Medicine. 


3:00 Studies on Thrombopoiesis: The Influence on Bovine Spleen Extracts on 
the Blood Platelet Level. 
D. P. COONEY, M.D., (by invitation), Capt.. MC, USA, Fort Knox, Ky. 
Biochemistry Division, U. S Army Medical Research Laboratory. 
W. F. BLATT, M.D., (by invitation), Fort Knox, Ky. 


Biochemistry Division, U. S. Army Medical Research Laboratory. 


H. JENSEN, M.D., (by invitation), Fort Knox, Ky. 


Biochemistry Division, U. S. Army Medical Research Laboratory. 


3:15 INTERMISSION. 
Presiding Officer 
THOMAS FINDLEY, F.A.C.P., Augusta, Ga. 
Regent 


3:45 The Suspension Stability of Red Blood Cells After Fat Meals and Its 

Effects on Oxygen Availability in Tissues. 

ROY L. SWANK, M.D., Ph.D., (by invitation), Portland, Ore. 
Chief of Neurology, Division of Neurology, Department of Medicine, Uni- 
versity of Oregon Medical School. 

HARUOMI NAKAMURA, M.D., Ph.D., (by invitation), Portland, Ore. 
Division of Neurology, Department of Medicine, University of Oregon 
Medical School. 


4:00 Induction of Lipoid Material in Aortic Cells in Tissue Culture by Ex- 
posure to Human Serum Containing a High Level of Cholesterol; 
Subtle Effects of Various Agents on this Process. 
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ANCEL BLAUSTEIN, F.A.C.P., Flushing, N. Y. 
Assistant Professor of Pathology, New York Medical College, Flower and 
Fifth Avenue Hospitals; Director of Pathology, Booth Memorial Hospital. 

ROSLYN FISHMAN, M.S., (by invitation), Flushing, N. Y. 
Department of Pathology, Booth Memorial Hospital. 


4:15 Infiltration of Carotenoid Pigments Into Human Atheromas and Xan- 
thomas. 
DAVID H. BLANKENHORN, M.D., (by invitation), Los Angeles, 
Calif. 
Assistant Professor of Medicine, University of Southern California School 
of Medicine. 


4:30 Observations on the Metabolic Defect in Four Cases of Idiopathic Hyper- 
lipemia and Its Relation to That Found in Patients With Ischemic 
Heart Disease. 
DAVID F. BROWN, M.D., (by invitation), Albany, N. Y. 
Assistant in Medicine, Albany Medical College. 


4:45 Fat Overloading Syndrome Toxicity Following Prolonged Administration 
of an Intravenous Fat Emulsion. 
LESLIE ZIEVE, F.A.C.P., Minneapolis, Minn. 
Associate Professor of Medicine, University of Minnesota Medical School. 
CARL S. ALEXANDER, (Associate), Minneapolis, Minn. 
Instructor in Medicine, University of Minnesota Medical School. 


COLOR TELEVISION OF MEDICAL CLINICS 
Wednesday, April 6, 1960 
9:00 A.M.-10:50 A.M. 
Polk Hall, Civic Auditorium 
GASTROINTESTINAL TV PROGRAM 


ADVANCES IN GASTROENTEROLOGY : 


I. Achalasia 
II. Gastric Ulcer 
III. Malabsorption Syndrome 


The discussion will center around recent advances and current concepts in the patho- 
physiology, diagnosis, and management of these diseases. 


Moderator: 

J. Alfred Rider, F.A.C.P., San Francisco, Calif. 
Assistant Clinical Professor of Medicine, University of California School of 
Medicine. 

Theodore L. Althausen, Sr., F.A.C.P., San Francisco, Calif. 

Professor of Medicine, University of California School of Medicine. 

Nicholas C. Hightower, Jr., M.D., (by invitation), Temple, Tex. 
Director, Department of Clinical Research, Scott White Clinic. 

Hugo C. Moeller, (Associate), San Francisco, Calif. 

Assistant Professor of Medicine, University of California School of Medicine. 
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Walter L. Palmer, F.A.C.P., Chicago, Ill. 
Richard T. Crane Professor of Medicine, University of Chicago School of 
Medicine. 

H. Marvin Pollard, F.A.C.P., Ann Arbor, Mich. 

Professor of Medicine, University of Michigan Medical School. 


MORNING LECTURES 

Arena, Civic Auditorium 

Wednesday, April 6, 1960 
Presiding Officer 


MARSHALL N. FULTON, F.A.C.P., Providence, R. I. 
Chairman, Board of Governors 


Proteinuria in Renal Disease. 
WILLOUGHBY LATHEM, (Associate), Pittsburgh, Pa. 
Assistant Professor of Medicine, University of Pittsburgh School of 
Medicine. 
9:25 Objective Evidence of the State of Acquired Valve Lesions Obtained 
without Trauma before and after Surgery. 
WILLIAM DOCK, F.A.C.P., Brooklyn, N. Y. 
Professor of Medicine, State University of New York College of Medi- 
cine at New York. 
9:50 Cinematography of Human Retinal Vessels. Variations in Cardiovas- 
cular Disease. 

KENNETH C. SWAN, M.D., (by invitation), Portland, Ore. 
Professor of Ophthalmology, The John E. Weeks Institute of Ophthal- 
mology, University of Oregon Medical School. 

PAUL BAILEY, JR., M.D., (by invitation), Portland, Ore. 

Clinical Instructor in Ophthalmology, The John E. Weeks Institute of 
Ophthalmology, University of Oregon Medical School. 
10:25 The Nature of Cor Pulmonale. 
H. H. HECHT, F.A.C.P., Salt Lake City, Utah. 
Professor of Medicine, University of Utah College of Medicine. 


ADJOURNMENT. 


BASIC SCIENCE CONFERENCE 
Arena, Civic Auditorium 
Wednesday, April 6 
11:30 A.M.-12:45 P.M. 
PSYCHOPHARMACOLOGY 
Chairman: SEYMOUR S. KETY, M.D., (by invitation), Bethesda, Md. 


Chief, Laboratory of Clinical Science, National Institute of Mental 
Health. 
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JOEL J. ELKES, M.D., (by invitation), Bethesda, Md. 
Clinical Neuropharmacology Research Center, National Institute of 
Mental Health. 

KEITH F. KILLAM, JR., M.D., (by invitation), Palo Alto, Calif. 
Associate Professor of Pharmacology, Stanford University School of 
Medicine. 


PANEL DISCUSSIONS 
Wednesday, April 6 
11:30 A.M.-12:50 P.M. 
Panel P-6 


Brooks Hall, Room “A,” Civic Auditorium 


Treatment of Hypertension: Whether, When and How? 
Moderator: ROBERT W. WILKINS, F.A.C.P., Boston, Mass. 
Associate Professor of Medicine, Boston University School of Medi- 
cine. 
ALBERT A. BRUST, JR., F.A.C.P., Cincinnati, Ohio. 
Associate Professor of Industrial Medicine and Clinical Medicine, Uni- 
versity of Cincinnati College of Medicine. 
R. W. GIFFORD, JR., (Associate), Rochester, Minn. 
Assistant Professor of Medicine, University of Minnesota (Mayo 
Foundation ). 
JOHN H. MOYER, III, (Associate), Philadelphia, Pa. 
Professor of Medicine and Chairman of Department, Hahnemann 
Medical College and Hospital of Philadelphia. 
WALTER KIRKENDALL, F.A.C.P., Iowa City, Ia. 
Associate Professor of Medicine, State University of Iowa College of 
Medicine. 
The Panel will consider the treatment of the hypertensive patient, including the necessary 
preliminary diagnostic and prognostic studies that should be made. Whether to treat and when 


to institute treatment will be stressed, as well as how to treat. Specific antihypertensive regimens 
including the use of drugs will be considered in detail. The newer drugs will be evaluated. 


Wednesday, April 6 
11:30 A.M.-12:50 P.M. 
Panel P-7 


Brooks Hall, Room “B,” Civic Auditorium 


Use of Hypoglycemic Agents. 
Moderator: ROBERT H. WILLIAMS, F.A.C.P., Seattle, Wash. 
Professor of Medicine and Executive Officer of the Department, Uni- 
versity of Washington School of Medicine. 
GARFIELD G. DUNCAN, F.A.C.P., Philadelphia, Pa. 
Professor of Medicine, University of Pennsylvania School of Medicine. 
STEFAN S. FAJANS, F.A.C.P., Ann Arbor, Mich. 
Associate Professor of Internal Medicine, University of Michigan 
Medical School. 
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RAYMOND V. RANDALL, F.A.C.P., Rochester, Minn. 
Consultant in Medicine, The Mayo Clinic. 


Discussions will include questions as to what type of patients show the best response to the 
different hypoglycemic agents and what are the significant hazards of each. Estimations of the 
long-range effects will be made. Some attention will also be given to the diagnosis and treatment 
of prediabetics. 


Wednesday, April 6 
11:30 A.M.-12:50 P.M. 
Panel P-8 
Brooks Hall, Room “C,” Civic Auditorium 


Hemoglobinopathies and Erythrokinetics. 
Moderator: JOSEPH F. ROSS, F.A.C.P., Los Angeles, Calif. 
Professor of Medicine and of Radiology, University of California at 
Los Angeles School of Medicine. 
ERNEST BEUTLER, (Associate), Duarte, Calif. 
Chairman, Department of Medicine, City of Hope Medical Center. 
CLEMENT A. FINCH, M.D., (by invitation), Seattle, Wash. 
Professor of Medicine, University of Washington School of Medicine. 
ARNO G. MOTULSKY, (Associate), Seattle, Wash. 
Associate Professor of Medicine, University of Washington School 
of Medicine. 
MYRON POLLYCOVE, M.D., (by invitation), Berkeley, Calif. 
Donner Pavilion. 
IRWIN M. WEINSTEIN, (Associate), Los Angeles, Calif. 
Associate Clinical Professor of Medicine, University of California at 
Los Angeles School of Medicine. 


The chemical structure of human hemoglobin may vary from individual to individual and this 
variation is genetically controlled. The occurrence of these “abnormal” hemoglobins frequently is 
associated with and apparently is responsible for human disease. We will consider the practical 
clinical aspects of the search for and characterization of these abnormal hemoglobins and the rele- 
vance of such studies to the diagnosis of anemia. 

Determination of the sites and rates of formation and destruction of erythrocytes by radio- 
isotope tracer methods now is a practical and readily available diagnostic procedure. We will 
discuss the types of information yielded by such studies, their clinical value and the types of cases 
and the indications that justify their performance. 


Wednesday, April 6 
11:30 A.M.-12:50 P.M. 


Panel P-9 
Polk Hall, Civic Auditorium 


Chemotherapy of Cancer. 
Moderator: ALBERT SEGALOFYF, F.A.C.P., New Orleans, La. 
Assistant Professor of Clinical Medicine, Tulane University School 
of Medicine. 
GEORGE C. ESCHER, M.D., (by invitation), New York, N. Y. 


Memorial Medical Center for Cancer and Allied Diseases. 
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RALPH JONES, JR., F.A.C.P., Miami, Fla. 
Professor of Medicine and Chairman of the Department, University 
of Miami School of Medicine. 

SAMUEL G. TAYLOR, III, F.A.C.P., Chicago, IIl. 

Associate Clinical Professor of Medicine and Member of Tumor 
Council, University of Illinois College of Medicine. 
CHARLES G. ZUBROD, M._D., (by invitation), Bethesda, Md. 


Clinical Director, National Cancer Institute. 


The chemotherapy of advanced cancer has been making rapid forward strides both in available 
material and in technics. 

Some of the most satisfactory results have been obtained with the use of alternations in hor- 
monal patterns. It has been possible to obtain substantial remissions for long periods of time in 
patients with cancer of the breast and prostate. These will be discussed from the point of view 
of the use of the newest steroidal agents and new data accumulated on large groups of patients 
with the best old reference compounds, such as the testosterone propionate data obtained by the 
Cooperative Breast Group. 

The field of antimetabolites has yielded interesting new agents and technics and these will be 
discussed, including the effects of 5-fluorouracil and the effect of methotrexate in chorivcarcinoma. 

A whole host of new agents is becoming available as a result of the concerted attack on the 
purification of materials found in antibiotic “beers.” 

While alkylating agents are among our oldest chemotherapeutic tools they will not be neglected. 

There will be extensive discussion of the promising new tools, of the use of regional and 
total body perfusion with chemotherapeutic agents, as well as the use of chemotherapeutic agents 
in the immediate postoperative period. The interesting hope that bone marrow withdrawn from 
the patient before the use of an oncolytic agent and reinfused after the peak of cellular inhibition 
has passed will also be discussed as a means around the most toxic effects of chemotherapy. 


Wednesday, April 6 


11:30 A.M.-12:50 P.M. 
Panel P-10 


Larkin Hall, Civic Auditorium 


Ulcerative Diseases of the Bowel. 


Moderator: WALTER L. PALMER, F.A.C.P., Chicago, III. 
Richard T. Crane Professor of Medicine, University of Chicago School 
of Medicine. 

J. A. BARGEN, F.A.C.P., Rochester, Minn. 
Professor of Medicine, University of Minnesota (Mayo Foundation) ; 
Chief of a Department of Gastroenterology, Mayo Clinic. 
JULIAN M. RUFFIN, F.A.C.P., Durham, N. C. 
Professor of Medicine, Duke University School of Medicine. 
ALBERT M. SNELL, F.A.C.P., Palo Alto, Calif. 
Clinical Professor of Medicine, University of California School of 
Medicine. 
GEORGE LUMB, M.D., (by invitation), Wilmington, N. C. 
Director, Department of Pathology, James Walker Memorial Hospital. 


The topic of this panel is sufficiently broad to include the specific diseases of the intestine. 
The intent of the participants is to emphasize primarily the diseases of unproved etiology and 
particularly regional enteritis and chronic ulcerative colitis. The differing pathologic manifesta- 
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tions will be considered, as will the differing clinical pictures and syndromes. The methods of 
diagnosis will be discussed, but in all probability the major portion of the session will be devoted 
to therapy. An attempt will be made to bring out the conflicting views of the participants with 
respect to the importance of such procedures as rest, diet, psychotherapy, anticholinergic drugs, 
sedatives, tranquilizers, antibiotic drugs and the steroid hormones, including corticotropin, cortisone, 
hydrocortisone and the newer preparations. The indications for surgery, the type of surgery to 
be employed, and the results, will also be considered. 


CLINICAL SESSION 
Polk Hall, Civic Auditorium 
Wednesday Afternoon, April 6, 1960 


Presiding Officer 
WESLEY W. SPINK, F.A.C.P., Minneapolis, Minn. 


First Vice President 


P.M. 
2:00 The Lilly Lecture: Some Clinical Aspects of Life at High Altitudes. 


ALBERTO HURTADO, M.D., (by invitation), Lima, Peru. 
Dean and Professor of Pathological Physiology, University of San Marcos 
Faculty of Medicine; Research Director, Institute of Andean Biology. 


2:25 Experimental Observations Upon Susceptibility, Resistance and Immunity 
to Common Upper Respiratory Viral Infections—The Common Cold. 
GEORGE GEE JACKSON, (Associate), Chicago, III. 
Professor of Medicine, University of Illinois College of Medicine. 
HARRY F. DOWLING, F.A.C.P., Chicago, II. 
Professor of Medicine and Head of Department, University of Illinois 
College of Medicine. 


TRUMAN O. ANDERSON, M.D., (by invitation), Chicago, IIl. 
Research Associate in Medicine, University of Illinois College of Medicine. 


2:40 Pulmonary Disease of Agricultural Workers. 
HELEN A. DICKIE, F.A.C.P., Madison, Wis. 
Professor of Medicine, University of Wisconsin Medical School. 
JOHN I. RANKIN, M.D., M.R.C.P., (by invitation), Madison, Wis. 
Associate Professor, University of Wisconsin Medical School. 


2:55 The John Phillips Memorial Lecture: Pulmonary Emphysema. New Pat- 
terns in an Old Disease. 


DICKINSON W. RICHARDS, F.A.C.P., New York, N. Y. 
Samuel W. Lambert Professor of Medicine, Columbia University College 
of Physicians and Surgeons. 


3:15 INTERMISSION. 
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Presiding Officer 


WALLACE M. YATER, F.A.C.P., Washington, D. C. 


Secretary General 


3:45 A Clinical Study of the Chronic Lung Disease Due to Nonchromogenic 
Acid-Fast Organisms. 
ALBERT G. LEWIS, JR., (Associate), Tampa, Fla. 
Medical Director, Southwest Florida Tuberculosis Hospital. 
EUNICE M. LASCHE, (Associate), Tampa, Fla. 
Staff Physician, Southwest Florida Tuberculosis Hospital. 
ALLAN L. ARMSTRONG, M.D., (by invitation), Tampa, Fla. 


Southwest Florida Tuberculosis Hospital. 


4:00 The Scleroproteins of the Lung and Pulmonary Emphysema. 
JOHN A. PIERCE, (Associate), Little Rock, Ark. 
Assistant Professor of Medicine, University of Arkansas School of Medi- 
cine. 
RICHARD V. EBERT, F.A.C.P., Little Rock, Ark. 
Professor and Head, Department of Medicine, University of Arkansas 
School of Medicine. 


4:15 Abnormalities of Pulmonary Gas Exchange in Obesity. 
SAMI I. SAID, M.D., (by invitation), Richmond, Va. 


Assistant Professor, Department of Medicine, Medical College of Virginia. 


4:30 The Nature and Identity of Thromboangiitis Obliterans. 

STANFORD WESSLER, F.A.C.P., Boston, Mass. 

Assistant Professor of Medicine, Harvard Medical School; Visiting Phy- 
sician, Beth Israel Hospital. 

SI-CHUN MING, M.D., (by invitation), Boston, Mass. 

Clinical Associate in Pathology, Harvard Medical School; Senior Fellow 
in Pathology, Beth Israel Hospital. 

VICTOR GUREWICH, M.D., (by invitation), Boston, Mass. 
Assistant in Medicine, Harvard Medical School; Chief Resident in Medi- 
cine, Beth Israel Hospital. 

DAVID G. FREIMAN, M.D., (by invitation), Boston, Mass. 

Clinical Professor of Pathology, Harvard Medical School; Pathologist-in- 
chief, Beth Israel Hospital. 


4:45 Specific Diabetic Vascular Lesions of the Lower Extremity. A Clinical 

Pathological Correlation. 

SIDNEY GOLDENBERG, M.D. (by invitation), St. Louis Mo. 
Instructor in Internal Medicine, St. Louis University School of Medicine. 

MORRIS ALEX, F.A.C.P., St. Louis, Mo. 
Instructor in Medicine, Washington University School of Medicine. 

HERMAN T. BLUMENTHAL, Ph.D., M.D., (by invitation), St. Louis, 

Mo. 


Institute of Experimental Pathology, The Jewish Hospital. 


5:00 ADJOURNMENT. 


Ri Ixii 
| 
: 


Vol. 52, No. 2 PROGRAM OF THE SAN FRANCISCO MEETING Ixili 


BASIC MEDICAL SCIENCE SESSION 
Polk Hall, Civic Auditorium 
Wednesday Afternoon, April 6, 1960 


Presiding Officer 
ROBERT H. WILLIAMS, F.A.C.P., Seattle, Wash. 


Chairman, Basic Science Sessions 


FAT METABOLISM 
2:00 Fat Absorption by the Intestine. 
KURT J. ISSELBACHER, M.D., (by invitation), Boston, Mass. 
Associate in Medicine, Harvard Medical School; Chief, Gastrointestinal 
Unit, Massachusetts General Hospital. 
ANTHONY M. DAWSON, M._D., (by invitation), London, England. 


Lecturer in Medicine, Royal Free Hospital. 


2:20 Lipogenesis and Cholesterologenesis. 

MARVIN D. SIPERSTEIN, M.D., (by invitation), Dallas, Tex. 
Associate Professor of Medicine, University of Texas Southwestern Medi- 
cal School. 

2:40 Fat Mobilization and Transport. 

RICHARD J. HAVEL, M.D., (by invitation), San Francisco, Calif. 
Associate Professor of Medicine, University of California School of 
Medicine. 


3:00 The Influence of Postprandial Lipemia on Myocardial Blood Flow and 
Metabolism. 
HARPER K. HELLEMS, M.D., (by invitation), Jersey City, N. J. 
Professor of Medicine and Director, Division of Cardiovascular Diseases 
Seton Hall College of Medicine. 
TIMOTHY J. REGAN, M.D., (by invitation), Detroit, Mich. 
Assistant Professor of Medicine, Wayne State University College of Medi- 
cine. 
VALENTINO DeFAZIO, M.D., (by invitation), Detroit, Mich. 
Instructor in Medicine, Wayne State University College of Medicine. 
3:15 INTERMISSION. 
3:45 Lipopenic Agents: Mechanisms of Action and Relative Effectiveness. 
MEYER FRIEDMAN, M.D., (by invitation), San Francisco, Calif. 
Director, Harold Brunn Institute for Cardiovascular Research, Mt. Zion 
Hospital. 
4:05 Effect of Diet on Lipids in Plasma and Depots. 
LAURANCE W. KINSELL, F.A.C.P., Oakland, Calif. 
Director, Institute for Metabolic Research, Highland-Alameda County 
Hospital. 
GEOFFREY WALKER, M.B., M.R.C.P., (by invitation), Oakland, 
Calif. 
Research Associate, Institute for Metabolic Research, Highland-Alameda 
County Hospital. 


DISCUSSION. 
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4:50 The Clinical Uses of Oximetry. 


MALCOLM B. McILROY, M.D., (by invitation), San Francisco, Calif. 
Associate Professor of Medicine, University of California School of Medi- 
cine. 


5:00 ADJOURNMENT. 


CLINICAL INVESTIGATION SESSION 
Larkin Hall, Civic Auditorium 


Wednesday Afternoon, April 6, 1960 


Presiding Officer 


JACK D. MYERS, F.A.C.P., Pittsburgh, Pa. 


Committee on Program 

P.M. 

2:00 Dynamics of Left Ventricular Ejection in Myocardial Failure and Aortic 
Valvular Disease. 

ARNOLD M. WEISSLER, M.D., (by invitation), Durham, N. C. 
Instructor in Medicine and Resident in Medicine, Duke University School 
of Medicine and Veterans Administration Hospital. 

WALTER H. ROEHLL, M.D., (by invitation), Durham, N. C. 

Duke University Medical Center and Veterans Administration Hospital. 

ROBERT G. PEELER, M.D., (by invitation), Durham, N. C. 

Duke University Medical Center and Veterans Administration Hospital. 


2:15 Hemodynamic Studies in Acute Pulmonary Edema. 

JAMES K. FINLAYSON, M.D., (by invitation), Rochester, N. Y. 
Assistant in Medicine and Fellow in Medicine, University of Rochester 
School of Medicine and Dentistry. 

MILTON N. LURIA, M_.D., (by invitation), Rochester, N. Y. 
Instructor in Medicine, University of Rochester School of Medicine and 
Dentistry. 

C. ALPHEUS STANFIELD, M.D., (by invitation), Rochester, N. Y. 
Instructor in Medicine, University of Rochester School of Medicine and 
Dentistry. 

PAUL N. YU, F.A.C.P., Rochester, N. Y. 

Assistant Professor of Medicine, University of Rochester School of Medi- 
cine and Dentistry. 


2:30 Volume and Elasticity of the Pulmonary Vascular Bed in Pulmonary 
Hypertension. 
CHARLES J. McGAFF, M.D., (by invitation), Baltimore, Md. 
Fellow in Medicine, The Johns Hopkins University School of Medicine: 
Assistant Physician, The Johns Hopkins Hospital. 
ANTHONY D. JOSE, M.D., (by invitation), Baltimore, Md. 
The Johns Hopkins Hospital. 
WILLIAM R. MILNOR, F.A.C.P., Baltimore, Md. 
Assistant Professor of Medicine, The Johns Hopkins University School 
of Medicine; Physician, The Johns Hopkins Hospital. 
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2:45 Clinical and Experimental Studies of Pulmonary Heart Failure. 
HERBERT A. SALTZMAN, M.D. (by invitation), Durham, N. C. 
Associate in Medicine, Duke University School of Medicine. 
KAYE H. KILBURN, M_D., (by invitation), Durham, N. C. 
Duke University Medical Center. 
FELICE MANFREDI, M.D., (by invitation), Durham, N. C. 
Instructor in Medicine, Duke University School of Medicine. 
HERBERT O. SIEKER, (Associate), Durham, N. C. 
Associate Professor of Medicine, Duke University School of Medicine. 
JOHN B. HICKAM, F.A.C.P., Indianapolis, Ind. 
Professor and Chairman of Medicine, Indiana University School of Medi- 
cine. 
3:00 The Full Range of Cerebral Vascular Response to Alteration in Arterial 
Carbon Dioxide Tension. 
JOHN L. PATTERSON, JR., M.D., (by invitation), Richmond, Va. 
Associate Professor of Medicine, Medical College of Virginia. 
ALBERT J. WASSERMAN, M.D., (by invitation), Richmond, Va. 
Associate in Medicine, Medical College of Virginia. 
3:15 INTERMISSION. 
Presiding Officer 
E. HUGH LUCKEY, F.A.C.P., New York, N. Y. 


Committee on Program 


3:45 Trishydroxymethylaminomethane (Tham) in Respiratory Acidosis. 


GEOFFREY L. BRINKMANN, M._D., (by invitation), Detroit, Mich. 
Henry Ford Hospital. 

E. OSBORNE COATES, JR., F.A.C.P., Detroit, Mich. 
Physician-in-Charge, Pulmonary Division, Henry Ford Hospital. 

4:00 Enzyme Inhibitors: A New Approach to the Treatment of Hypertension. 

LOUIS GILLESPIE, JR., M.D., (by invitation), Bethesda, Md. 
National Heart Institute. 

JOHN A. OATES, M.D., (by invitation), Bethesda, Md. 

National Heart Institute. 

ALBERT SJOERDSMA, M.D., Ph.D., (by invitation), Bethesda, Md. 
National Heart Institute. 

LUTHER L. TERRY, F.A.C.P., Bethesda, Md. 

Senior Investigator and Assistant Director, National Heart Institute. 
4:15 Aldosterone Antagonists, Especially Spironolactone, in Arterial Hyper- 
tension. 

WILLIAM HOLLANDER, M._D., (by invitation), Boston, Mass. 
Assistant Professor of Medicine, Boston University School of Medicine: 
Associate Visiting Physician, Massachusetts Memorial Hospitals. 

ARAM V. CHOBANIAN, M.D., (by invitation), Boston, Mass. 
Research Fellow in Medicine, Massachusetts Memorial Hospitals and 
Boston University School of Medicine. 

ROBERT W. WILKINS, F.A.C.P., Boston, Mass. 

Professor of Medicine, Boston University School of Medicine; Associate 
Physician-in-Chief, Robert Dawson Evans Memorial Hospital. 
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4:30 Isoniazid Inactivation—A Genetically Determined Phenomenon. 

DAVID A. PRICE EVANS, M.D., (by invitation), Baltimore, Md. 
Assistant Physician, The Joseph Earle Moore Clinic, Department of Medi- 
cine, Johns Hopkins University School of Medicine. 

KEITH A. MANLEY, M.D., (by invitation), Baltimore, Md. 
Assistant Physician, Department of Medicine, Johns Hopkins University 
School of Medicine. 

VICTOR A. McKUSICK, F.A.C.P., Baltimore, Md. 
Associate Professor of Medicine, Johns Hopkins University School of 
Medicine; Physician, Johns Hopkins Hospital. 


4:45 The Chemotherapy of Urease and Citrase Producing Bacteria of the 

Urinary Tract. 

J. K. LATTIMER, M.D., (by invitation), New York, N. Y. 
Professor of Urology, Columbia University College of Physicians and Sur- 
geons, and the Presbyterian Hospital. 

HARRY T. SENECA, F.A.C.P., New York, N. Y. 
Assistant Professor of Microbiology (Clinical Division), Columbia Uni- 
versity College of Physicians and Surgeons; Attending Staff, Presbyterian 
and Orange Memorial (Orange, N. J) Hospitals. 

H. H. ZINSSER, M.D., (by invitation), New York, N. Y. 
Assistant Professor of Clinical Urology, Columbia University College of 
Physicians and Surgeons. 


5:00 ADJOURNMENT. 


ANNUAL CONVOCATION 
WEDNESDAY EVENING, APRIL 6, 1960 
8:40 o’Clock 


Auditorium, California Masonic Memorial Temple 
1111 California Street 
R. Carmichael Tilghman, Marshal 
James W. Haviland, Assistant Marshal 
John V. Galgiani, Aide to the Marshal 


Fellows to be inducted, Officers, Regents, Governors, Distinguished Guests, and 
Recipients of Awards; Gowning 7:00 P.M.; Pre-Convocation Assembly, 7:45 P.M. 
Corridor of the California Masonic Memorial Temple. 


All Members of the profession and the general public are cordially invited. 


. Processional. 
. Invocation. 
. Introduction of Distinguished Guests. 
. [The President's Address. 
HOWARD P. LEWIS. 
5. Conierring of Fellowships by the President. 
6. Conferring of Honorary Fellowship by the President. 
7. Conferring of Masterships by the President. 
8. Presentation of the James D. Bruce Memorial Medal for 1960. 
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9. Presentation of the John Phillips Memorial Medal for 1960. 
10. Presentation of the Alfred Stengel Memorial Award for 1960. 
11. Presentation of the American College of Physicians Award for 1960. 
12. The Convocation Oration: “Galaxies and What They Do to Us.” 
Harlow Shapley, Ph.D., Sc.D., LL.D., Peterborough, N. H. 
Professor of Astronomy, Emeritus, Harvard University. 
13. Recessional. 


The President's Reception and Ball will follow in the Room of the Dons and in 
the Peacock Court at the Hotel Mark Hopkins. Dancing thereafter in the Peacock 
Court. A cordial invitation is extended to all members and guests, with their families. 


HOSPITAL CLINICS 
Thursday, April 7, 1960 
VETERANS ADMINISTRATION HOSPITAL 
42nd Avenue and Clement Street 
Forrest M. Willet, F.A.C.P., Chief of Medicine 


CLINIC—Thursday, April 7, 1960. 9:00 A.M. Auditorium (Capacity, 200). 
Al CLINIC ON PROBLEMS ASSOCIATED WITH FLUID RE- 
TENTION 
(Clinical problems in patients with edema, ascites and certain endo- 
crine disorders) 
Moderator: J. Max Rukes, M.D., (by invitation). 
Harold Harper, Ph.D., (by invitation). 
J. Russell Elkinton, F.A.C.P. 
W. D. Snively, Jr., (by invitation). 
John B. Tredway, F.A.C.P. 


CLINIC—Thursday, April 7, 1960. 9:00 A.M. Recreation Hall (Capacity, 50). 
A2 CLINIC ON CHEMOTHERAPY OF MALIGNANT DISEASE 
(Illustrative patients will be shown) 
Moderator: Laurance V. Foye, Jr., M.D., (by invitation). 
A. Segaloff, F.A.C.P. 
Rose Papac, M.D., (by invitation). 
Ralph Jones, Jr., F.A.C.P. 


MOUNT ZION HOSPITAL 
1600 Divisadero 
Harold H. Rosenblum, F.A.C.P., Chief of Medicine 


CLINIC—Thursday, April 7, 1960. 9:00 A.M. Herbst Hall (Capacity, 100). 
DISTURBANCES ON PULMONARY FUNCTION 
(Patients will be shown) 
Moderator: Elliot Rapaport, M.D., (by invitation). 
Alberto Hurtado, M.D., (by invitation). 
“Some Aspects of the Respiratory Function at High 
Altitudes.” 
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Benjamin M. Lewis, M.D., (by invitation). 
“Can Pulmonary Diffusing Capacity be Measured in 
Emphysema ?” 

Malcolm B. McIlroy, M.D., (by invitation). 

“The Work of Breathing in Emphysema.” 


SAN FRANCISCO GENERAL HOSPITAL 
1001 Potrero 
Norman J. Sweet, Chief of Medicine 


CLINIC—Thursday, April 7, 1960. 9:00 A.M. Auditorium (Capacity, 75). 
CASES ILLUSTRATING COMPLICATIONS OF CHRONIC 
HEPATIC DISEASE 
(Patients will be shown). 
Moderator: John V. Carbone, (Associate). 
V. M. Sborov, F.A.C.P. 
Albert M. Snell, F.A.C.P. 
Eli Movitt, F.A.C.P. 
Kathleen Roberts, M.D., (by invitation). 


UNIVERSITY OF CALIFORNIA HOSPITAL 
Third and Parnassus 
Henry D. Brainerd, Sr., F.A.C.P., Chief of Medicine 


CLINIC—Thursday, April 7, 1960. 9:00 A.M. Auditorium, Medical Sciences 
Building (Capacity, 430). 
D1 THE DIAGNOSIS AND TREATMENT OF DISEASES OF THE 
ADRENALS 
Moderator: Peter H. Forsham, M.D., (by invitation). 
Ernest Gold, M.D., (by invitation). 
Edward Biglieri, M.D., (by invitation). 
Vincent DiRaimondo, M.D., (by invitation). 


CLINIC—Thursday, April 7, 1960. 9:00 A.M. Toland Hall (Capacity, 150). 
D2 MILK-ALKALI SYNDROME 
Moderator: Theodore L. Althausen, Sr., F.A.C.P. 
Maurice B. Strauss, F.A.C.P. 
Capt. Russell Randall, M.D., (by invitation). 
Eugene Eisenberg, M.D., (by invitation). 
Victor Richards, M.D., (by invitation). 
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E U. S. NAVAL HOSPITAL 
Captain G. M. Davis, Jr.. MC, USN, (Associate), Chief of Medicine 


CLINIC—Thursday, April 7, 1960. 9:00 A.M. (Capacity, 200). 
101 Grove Street, Civic Center. 


AUTO-IMMUNE ANEMIA AND ITS TREATMENT 


The presentation of patients to illustrate: 


a. Concepts of Etiology. 
b. Establishment of Diagnosis. 
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c. Laboratory Aids and Physiologic Meaning (Coombs Test Applica- 
tion, Ferrokinetic Studies, etc.). 

d, Selection of Therapy. 

e. Splenectomy versus Steroids. 

f. Problems of Transfusion. 


Moderator: Captain G. M. Davis, Jr.. MC, USN, (Associate). 
William B. Chew, M.D., (by invitation). 
Myron Pollycove, M.D., (by invitation). 
Lt. Charles E. Brodine, MC, USN, (by invitation). 


LETTERMAN ARMY HOSPITAL 
The Presidio 
Colonel Frederic J. Hughes, Jr., (Associate), Chief of Medicine 


CLINIC—Thursday, April 7, 1960. 9:00 A.M. (Capacity, 100). 
DIAGNOSIS AND TREATMENT OF PULMONARY DISEASE 
(Patients will be shown) 
Moderator: Major Forrest W. Pitts, F.A.C.P. 
H. Corwin Hinshaw, Sr., F.A.C.P. 
L. Henry Garland, M.D., (by invitation). 
Paul C. Samson, M.D., (by invitation). 


ST. MARY’S HOSPITAL 
Hayes and Stanyan 
James J. McGinnis, (Associate), Chief of Medicine 


CLINIC—Thursday, April 7, 1960. 9:00 A.M. First Floor Auditorium (Ca- 
pacity, 175). 
NEUROLOGICAL PROBLEMS OF INTEREST TO THE IN- 
TERNIST 

Moderator: Joseph Furlong, F.A.C.P. 
Edmund J. Morrissey, M.D., (by invitation). 
Donald Macrae, M.D., (by invitation). 

MARFAN’S SYNDROME 
Frank A. Solomon, Jr., F.A.C.P. 


SAN FRANCISCO-STANFORD HOSPITAL 
Clay and Webster 
G. B. Robson, M.D., Chief of Medicine 


CLINIC—Thursday, April 7, 1960. 9:00 A.M. (Capacity, 300). 


A PANEL OF EXPERTS MEET AND TREAT OUR DIABETIC 
PROBLEM PATIENTS 
Moderator: DeWitt K. Burnham, (Associate). 
G. B. Robson, M.D., (by invitation). 
Garfield G. Duncan, F.A.C.P. 
Leo Krall, M.D., (by invitation). 
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COLOR TELEVISION OF MEDICAL CLINICS 


Thursday, April 7, 1960 


9:00 A.M.10:50 A.M. 


Polk Hall, Civic Auditorium 


ENDOCRINE AND METABOLIC DISEASES 


|. Medical Management of Renal Stones: 
Moderator: Felix O. Koib, F.A.C.P., San Francisco, Calif. 
Associate Clinical Professor of Medicine, University of California 
School of Medicine. 


Harold A. Harper, M.D., (by invitation), San Francisco, Calif. 
Professor of Biochemistry, University of California School of 
Medicine. 

Telfer B. Reynolds, M.D., (by invitation), Los Angeles, Calif. 

Associate Professor of Medicine, University of Southern California 

School of Medicine. 


Il. The Newer Oral Diabetic Agents: 
Moderator: Robert H. Williams, F.A.C.P., Seattle, Wash. 


Executive Officer and Professor of Medicine, University of Wash- 
ington School of Medicine. 


Peter H. Forsham, M.D., (by invitation), San Francisco, Calif. 
Professor of Medicine and Pediatrics, University of California 
School of Medicine. 


Vincent di Raimondo, M.D., (by invitation), San Francisco, Calif. 
Assistant Professor of Medicine, University of California School 


of Medicine. 


Richard J. Havel, M.D., (by invitation), San Francisco, Calif. 


Associate Professor of Medicine, University of California School 


of Medicine. 


III. Hormonal Treatment with Anabolic Agents: 
Moderator: Leonard P. Eliel, F.A.C.P., Oklahoma City, Okla. 

Professor of Research Medicine, University of Oklahoma School 

of Medicine. 

Olof H. Pearson, F.A.C.P., Cleveland, Ohio. 
Associate Professor of Clinical Laboratory Medicine, Western 
Reserve University School of Medicine. 

Albert Segaloff, F.A.C.P., New Orleans, La. 

Clinical Professor of Medicine, Tulane University School of Medi- 

cine. 
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CLINICAL PATHOLOGICAL CONFERENCES 
Arena, Civic Auditorium 
Case 1 
Thursday, April 7 
11:30 A.M.-12:10 Noon 


“GASTRIC” PROBLEM 
Moderator: WILLIAM PARSON, F.A.C.P., Charlottesville, Va. 


Professor and Chairman, Department of Internal Medicine, University 
of Virginia School of Medicine; Physician-in-Chief, University of 
Virginia Hospital. 


Discussers: J. ARNOLD BARGEN, F.A.C.P., Rochester, Minn. 
Professor of Medicine, University of Minnesota (Mayo Foundation) ; 
Chief of a Department of Gastro-enterology, Mayo Clinic. 
ALBERT M. SNELL, F.A.C.P., Palo Alto, Calif. 
Clinical Professor of Medicine, University of California School of 
Medicine; Section, Internal Medicine, Palo Alto Clinic. 


Radiologist: L. HENRY GARLAND, M.B., B.Ch., B.A.O. (by invitation), San 


Francisco, Calif. 
Clinical Professor of Radiology, Stanford University School of Medi- 


cine. 


Pathologist: W. F. TORESON, M.D., (by invitation), San Francisco, Calif. 


Assistant Professor of Pathology, University of California School of 
Medicine. 


Protocol 


B. M., a 36-year old white married seamstress, was first admitted to the hospital June 18, 
1958, with the chief complaint of abdominal pain and vomiting. She described the onset several 
years before admission of “sour stomach and gas” and stated that a physician had diagnosed and 
treated ‘‘nervous stomach.” Early in 1957 she developed watery diarrhea, 5-6 stools per day 
with no associated symptoms. Late in 1957 the diarrhea stopped but soon thereafter she began 
to have episodes of gnawing epigastric pain occurring typically shortly after meals and late at 
night, and relieved by milk and antacids. The patient was under considerable emotional stress 
at that time. Nausea and vomiting occurred frequently with the pain which would radiate straight 
through to the mid-back and right subscapular area. A G.I. series 6 months prior to entry was 
reported to be negative. Treatment at that time with diet and atropine was of no avail. Three 
months prior to admission, because of continuing abdominal pain, G.I. series was repeated and re- 
vealed a duodenal ulcer. She was hospitalized for one week and treated intensively with strict 
diet, “antispasmodics,” and antacids. The pain vanished and the patient was symptom-free until 
2 months prior to admission while on a regimen of antacid, anticholinergic and regular diet het 
symptoms began to recur. Five days prior to admission she had onset of severe, constant epi- 
gastric pain radiating straight through to the back, associated with nausea and profuse vomiting 
of colorless fluid. Milk, antacids and position had no effect on the pain. 

On the morning of admission she vomited some dark brown material but denied hematemesis 
or melena. There had been a twenty-pound weight loss in the preceding 6 months associated 
with increasing fatigue. There were no other complaints. The patient denied alcoholic excesses. 
F.H.: Father had duodenal ulcer. PMH: Blindness, left eye, following “inflammation,” age 24. 
System Review: Noncontributory. 

Physical examination revealed B.P. 110/80; P. 140; T. 37.8; R. 28. A thin, tense, appre- 
hensive, chronically-ill appearing woman in distress from weakness, abdominal pain and naso- 
gastric tube. L.N.: None remarkable. Head, E.E.N.T.: Cataract left eye. Mouth and tongue 
dry. Upper dentures. Neck: thyroid not palpable. Thorax: Symmetrical; breasts normal. 
Lungs: Clear to examination. Heart: Not enlarged; sinus tachycardia; no murmurs reported 
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Abdomen: Flat, soft, with epigastric tenderness on deep palpation but no referred or rebound 
tenderness. No organs or masses felt. Peristalsis hyperactive. Pelvic and Rectal: Deferred. 
Back: No abnormalities. Extremities: Normal. Neurologic: Normal. 

P.C.V. 49 ¢.c.%; W.B.C. 15,000 with 82% P.M.N.; urinalysis normal with Sp. Gr. 1.030. 
Serum amylase 300 units. Electrolytes (meq./l.) Na 144; K 3.9; CO, 31.8; Cl 103. Gastric 
aspirate contained free acid and was guaiac negative. Upper G.I. series demonstrated irregu- 
larity of the duodenal bulb, without a crater, and enlarged gastric mucosal folds. Chest x-ray 
was normal. E.C.G. was interpreted as abnormal record of no characteristic pattern. 

Gastric aspiration produced immediate relief of pain. She remained free of pain on Sippy II 
diet, Probanthine 30 mgm., subcutaneously q.i.d., Sparine 25 mgm. t.i.d., and Malox 30 c.c. q.i.d. 
and was discharged June 21, 1958 on Sippy III diet. 

Epigastric pain radiating straight through to the back with vomiting recurred 6 days follow- 
ing discharge and on June 27, 1958 she was readmitted via the Emergency Ward for these symp- 
toms. Gastric aspiration and parenteral fluids brought relief but there was severe throat and ear 
pain from the tube which necessitated its removal. A serum amylase determination was 214 
mgm./100 ml. She was given Gelusil 15 c.c. every hour, Pamine 2.5 mgm. t.i.d. a.c., pheno- 
barbital 0/030 q.i.d., Sippy II diet, and vitamins. Physical examination was unchanged from her 
previous entry except for appearance of evident weight loss and greater debility. Laboratory data 
revealed Hgb. 11.0 gm.; W.B.C. 9,000; urinalysis normal. Serum amylase 258 units. Serum 
electrolytes (meq./1.); Na 159; K 3.7; CO, 46.9; Cl 99.5. An oral cholecystogram was normal. 
She was placed on parenteral fluids and kept on constant gastric aspiration with prompt relief of 
pain. In one 8-hour period 2,000 c.c. were aspirated. Gradually she was transferred to Sippy I 
diet with parenteral anticholinergic and sedative medication. 

An operation was performed on July 14, 1958. She did well post-operatively and was dis- 
charged in good condition but continued to have mild intermittent epigastric pain which was re- 
lieved with food and antacids. On August 8, severe epigastric pain radiating through to the back 
and persisting despite antacids brought the patient back into the hospital. X-ray examination re- 
vealed free air in the peritoneal cavity. Exploratory laparotomy revealed a perforation in the 
jejunum near the ligament of Treitz. Post-operatively the blood pressure returned slowly to 
normal. Despite aspiration of gastric secretions and administration of antibiotics the temperature 
rose to 40.8° C. and she had a shaking chill. Thereafter her condition steadily deteriorated; she 
died on 15 August 1958. 


CLINICAL PATHOLOGICAL CONFERENCES 


Arena, Civic Auditorium 


Case 2 


Thursday, April 7 
12:10 Noon-12:50 P.M. 
“VASCULAR” PROBLEM 
Moderator: WILLIAM H. RESNICK, F.A.C.P., Stamford, Conn. 


Associate Clinical Professor of Medicine, Yale University School of 
Medicine; Attending Physician, Stamford and Grace-New Haven 
Community (University Service) Hospitals. 
Discussers: ARNO G. MOTULSKY, (Associate), Seattle, Wash. 
Associate Professor of Medicine, University of Washington School 
of Medicine. 
FRANK A. SOLOMON, JR., F.A.C.P., San Francisco, Calif. 

Executive Committee, St. Mary’s Hospital. 


Radiologist: EARL R. MILLER, M.D., (by invitation), San Francisco, Calif. 
Professor of Radiology, University of California School of Medicine. 


Pathologist: GERSON R. BISKIND, M.D., (by invitation), San Francisco, Calif. 
Chief of Pathology, Mt. Zion Hospital. 
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Protocol 


The patient was a 46-year old white female house-wife. The patient was well and active 
until one and one-half years prior to her last admission when she began to complain of dyspnea 
on exertion and progressive peripheral edema. Eight years ago, two months after the birth of her 
only child, the patient had an episode of acute indigestion or ‘“‘gas’’ which occurred suddenly 
one evening during dinner and subsided quickly. There was no pain or shortness of breath asso- 
ciated with this episode. The following day, she consulted a physician who advised the patient 
that she had a heart murmur, but did not treat her any further. She was then completely asympto- 
matic until she began to note the above mentioned ankle swelling, dyspnea and orthopnea. These 
symptoms progressed to the point where in August of 1958, she was having paroxysmal nocturnal 
dyspnea every night for three months. Treatment was digitalis and intermittent mercurial diuretics 
which were progressively less effective. The patient denied any episode of rheumatic fever, scarlet 
fever, recurrent sore throats, joint swelling, redness or pain at any time. She had little difficulty 
with one normal pregnancy and her baby was delivered by Caesarean section because of inadequate 
pelvic measurements. The past history and system review were otherwise non-contributory. 

On August 11 to August 15, 1958, the patient was admitted to another hospital for treatment 
of the resistant congestive failure. At that time, the physical examination revealed a thin pleasant 
female with an obvious head-bob, in some respiratory distress. The blood pressure was 140/40, 
R.A.R. The neck veins were distended to the angle of the mandible in the sitting position with 
marked general pulsation of the neck. A systolic thrill was felt over both carotids. The lungs 
were clear. The heart revealed enlargement to the midaxillary line in the 6th intercostal space 
There was a marked left ventricular heave, and a palpable precordial thrill. The apical rate was 
00 and regular. Harsh grade II to III blowing apical systolic murmur was heard radiating into 
the neck, as well as a blowing grade III to 1V decrescendo diastolic murmur over the aortic area 
and along the left sternal border. A rumbling diastolic murmur was also heard at the apex, 
starting soon after the second sound. No opening snap was heard. The pulmonic second sound 
was accentuated and split. The abdomen revealed a liver edge which was firm and slightly tender, 
palpated 4 fb. below the right costal margin, and non-pulsating. The femoral pulses were bound 
ing and there was 3+ pitting edema of both lower extremities, extending to the midthigh. There 
Was no cyanosis or clubbing of the fingers. 

Laboratory work at that time revealed a negative S.T.S.; urine pH—7.0; sp. gr.—1.015; 
protein—4+ ; sugar and acetone—neg.; sediment: occasional red and white cells per high dry 
field. P.C.V.—48.5. 15.2 gm. hemoglobin, 98%. White blood count—total, 8,000; polys—72; 
eosinophiles—1, lymphs—23, monos—4. The smear showed moderate hypochromia and 1 to 4 
macrocytes. Serum Na—136. Cl—105 meq./L. K—5.5 meq./L An E.K.G. taken August 
12, 1958, was interpreted as showing an abnormal record characteristic of left ventricular hyper- 
trophy Fluoroscopy of the chest and kymographs at that time were reported to show a markedly 
enlarged heart, especially in the region of the left ventricle, but also showing right ventricular, 
left auricular and right auricular enlargement as well. The aorta was dilated and more than nor- 
mally pulsatile. The esophagus was deviated posteriorly by the enlarged left atrium, and the left 
main stem bronchus was elevated. No evidence of valvular calcification was seen. The pulmonary 
vascularity was slightly increased, but the lungs were otherwise clear. The patient was treated 
with digoxin, intermittent mercuhydrin and i.v. aminophyllin, as well as low salt diet, and on this 
regimen, lost approximately four pounds in four days. She was slightly improved on discharge 
and sent home on digitalis folia, 0.1 gm., daily, 250 mg. of Diuril daily, potassium triplex solu 
tion—5 c.c. t.i.d., and a low salt diet. During the next two months she was reasonably com- 
fortable at home on the minimal activity. Weekly injections of thiomerin produced satisfactory 
diuresis and her episodes of nocturnal dyspnea were quite rare. Her weight remained between 
120 and 125 lb. Beginning about the first of October, 1958, the patient was noted to become 
more refractory to the intermittent diuretic injections, and began to show abdominal enlargement, 
probably due to ascites. At no time during her course was she completely free of peripheral edema. 
During the last five days prior to her last admission, she became severely edematous, and due to 
the enlargement of the abdomen, suffered almost continuous pressure symptoms of her abdomen 
and in her chest. On the night of admission, she had continuous dyspnea and an anxiety attack 
which was only moderately relieved by opiates. 

Physical examination on admission to this Hospital, October 27, 1958, was essentially un 
changed from that of her prior hospital admission, except for almost generalized pitting edema 
to the level of the scapula and a somewhat lethargic state. Again, her lungs were clear to ausculta- 
tion. Laboratory studies revealed a hemoglobin of 16.8 gm.; P.V.C. of 55; and a white blood 
cell count of 11,700 with a differential of 84% filamented, 15% lymphs and 3% monocytes. Na— 
134 meq./L.; K—6.4 meq./L.; Cl—86 meq./L.; CO,—17 meq./L.; B.U.N.—66 mg.%. The 
patient was started on 500 mg. sodium diet, given oxygen, demerol and digitalis. The patient was 
oliguric and refused to take foods and nourishment by mouth. An intravenous infusion of 5% 
dextrose in water was started, but she received only approximately 100 c.c. before it infiltrated. 
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The patient’s hospital course was marked by increased respiratory difficulty, and on October 28, 
1958, she was very pale and her respiratory movements consisted of just a few gasps. Oxygen by 
positive pressure, and intracardiac adrenaline failed to revive the patient, and she was pronounced 


dead. 


ELECTROCARDIOGRAPHIC LABORATORY 


Name: C. L. 
Age: 46 Sex: F Date: August 12, 1959 
Clinical Diagnosis: Congestive heart failure 


‘ Limb leads: 1 mv. = 10 mm. 
Rhythm : Sinus Calibration Precordial leads: 1 mv. = 10 mm. 
Rate/min.: 85 Pr: .16 Sec. ORS: 10 Sec. 
P waves: Flat, notched in Jeads 1, 3, and aVF 


Premature systoles: None 


Limb leads: 
Axis: Marked left. 
QRS: R in aVL—20 mm. 


T: Inverted in 1, aVL. ST depression in same leads. 


Precordial leads : 
QRS: S in V1+R in V6 approximately 50 mm. Slurred R in V5. 
_ Inverted in V5-V7. Depressed ST in V5, V6. 
* Ventricular activation time V6—0.06 sec. 


Conclusion: Abnormal record. Left ventricular hypertrophy. 


PANEL DISCUSSIONS 
Thursday, April 7 
11:30 A.M.-12:45 P.M. 
PANEL P-1i1 
Brooks Hall, Room A, Civic Auditorium 


Electrocardiography and Vectorcardiography 
Moderator: STEPHEN R. ELEK, F.A.C.P., Los Angeles, Calif. 
Associate Clinical Professor of Medicine, University of Southern 
California School of Medicine. 
E. GREY DIMOND, F.A.C.P., Kansas City, Kans. 
Professor and Chairman, Department of Medicine, University of 
Kansas School of Medicine. 
LAWRENCE E. LAMB, (Associate), Brooks Air Force Base, 
Tex. 
Professor of Internal Medicine; Chief Department of Internal Medi- 
cine and Director of Consultation Service, School of Aviation Medi- 
cine, Brooks Air Force Base. 
HAROLD D. LEVINE, M.D., (by invitation), Boston, Mass. 
Assistant Clinical Professor of Medicine, Harvard Medical School. 
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This panel will discuss recent advances of practical clinical interest, such as electrocardio- 
graphic abnormalities of functional nature, inverted T waves due to non-organic causes, the con- 
tributions of cardiac surgery to electrocardiographic thinking, etc. The contemporary applications 
of vectorcardiography will be outlined, stressing its use in cases of myocardial infarction difficult 
to diagnose from the electrocardiogram. Questions and problem tracings from the audience are 
invited. 


Thursday, April 7 
11:30 A.M.-12:45 P.M. 
PANEL P-1i2 


Brooks Hall, Room B, Civic Auditorium 


Evaluation of Radiation Hazards—The Internist’s Problem. 
Moderator: ROBERT J. HASTERLIK, F.A.C.P., Chicago, IIl. 
Associate Professor of Medicine, University of Chicago School of 
Medicine; Associate Director, Argonne Cancer Research Hospital. 
CHARLES L. DUNHAM, M.D., (by invitation), Washington, D. C. 
Director, Division of Biology and Medicine, Atomic Energy Com- - 
mission. 


JOHN H. LAWRENCE, F.A.C.P., Berkeley, Calif. 
Professor and Chairman, Division of Medical Physics and Associate 
Director, Lawrence Radiation Laboratory, University of California. 
WILLIAM G. MYERS, F.A.C.P., Columbus, Ohio. 
Research Professor of Medical Biophysics, Department of Radiology 
and Department of Physiology, Ohio State University College of 
Medicine. 

The internist must be able to evaluate radiation hazards and transmit this information to his 
patients and the public. Few, at present, are competent to do so. The panel will attempt to 
place actual and potential radiation hazards in a realistic frame of reference. It will discuss, 
among other things, the pros and cons of the important argument concerning the induction of 
tumors and leukemogenesis following low doses of radiation. 


Thursday, April 7 
11:30 A.M.-12:45 P.M. 
PANEL P-13 


Brooks Hall, Room C, Civic Auditorium 


Hemocoagulation, Fibrinolysis, and Thromboembolic Disease. 
Moderator: SOL SHERRY, F.A.C.P., St. Louis, Mo. 
Professor of Medicine, Washington University School of Medicine. 
PAUL M. AGGELER, F.A.C.P., San Francisco, Calif. 
Clinical Professor of Medicine and Consultant Hematologist ( Radia- 
tion Laboratory), University of California School of Medicine. 
ANTHONY P. FLETCHER, M.D., (by invitation), St. Louis, Mo. 
Assistant Professor of Medicine, Washington University School of 
Medicine. 
CLARK H. MILLIKAN, F.A.C.P., Rochester, Minn. 
Associate Professor of Neurology, University of Minnesota (Mayo 
Foundation ). 
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STANFORD WESSLER, F.A.C.P., Boston, Mass. 
Assistant Professor of Medicine, Harvard Medical School. 


This panel will focus on the problem of thromboembolic disease. Specific subjects to be dis- 
cussed include the initiating events in intravascular thrombosis, “thrombophilic” states; the indica- 
tions, contraindications and control of anticoagulant therapy; and the current status of fibrinolytic 


therapy. 
‘Thursday, April 7 
11:30 A.M-12:45 P.M. 
PANEL P-14 
Polk Hall, Civic Auditorium 


Recent Advances in Rheumatic Diseases. 
Moderator: CHARLEY J. SMYTH, F.A.C.P., Denver, Colo. 


Associate Professor of Medicine, University of Colorado School of 
Medicine. 
EDWARD W. BOLAND, F.A.C.P., Los Angeles, Calif. 
RICHARD H. FREYBERG, F.A.C.P., New York, N. Y. 
Professor of Clinical Medicine, Cornell University Medical College. 
FRANK H. KRUSEN, F.A.C.P., Rochester, Minn. 
Professor of Physical Medicine and Rehabilitation, University of 
Minnesota ( Mayo Foundation ). 


Thursday, April 7 
11:30 A.M-12:45 P.M. 
PANEL P-15 
Larkin Hall, Civic Auditorium 


Intestinal Malabsorption. 
Moderator: CHESTER M. JONES, M.A.C.P., Boston, Mass. 
Emeritus Clinical Professor of Medicine, Harvard Medical School. 
JOHN A. BENSON, JR., M.D., (by invitation), Portland, Ore. 
Associate Professor of Medicine, University of Oregon Medical School. 
ARTHUR B. FRENCH, (Associate), Ann Arbor, Mich. 
Associate Professor of Internal Medicine, University of Michigan 
Medical School. 
JULIAN M. RUFFIN, F.A.C.P., Durham, N. C. 


Professor of Medicine, Duke University School of Medicine. 


The question of intestinal malabsorption will be outlined and discussed by the panelists with 
the purpose of covering the various factors involved, due either to intrinsic disease or to thera- 
peutic measures resulting in poor food absorption with accompanying malnutrition. Diagnostic and 
therapeutic measures will be thoroughly discussed by the panel members, and questions regarding 
the various mechanisms underlying absorptive defects will be covered as completely as possible. 
The purpose of the panel discussion primarily will be to indicate the wide variety of underlying 
mechanisms that may produce such nutritional disturbances. 
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CLINICAL SESSION 


Arena, Civic Auditorium 


Thursday Afternoon, April 7, 1960 


Presiding Officer 


HOWARD P. LEWIS, F.A.C.P., Portland, Ore. 


President 
P.M. 
1:45 The Annual Business Meeting. 

All Fellows and Masters are urged to be present and to participate more 
actively in the administrative problems of the College. Announcements will be 
made of the Research Fellowship Awards, Latin-American Fellowship Awards, 
the A. Blaine Brower Traveling Scholarship Awards, the Elizabeth Archbold 
Bowes Traveling Scholarship Award, the Willard O. Thompson Memorial 
Traveling Scholarship Award and the Mead Johnson Postgraduate Residency 
Scholarship Awards. Reports will be received from the Secretary-General, 
Executive Director and Treasurer; amendments to the Constitution and By- 
Laws will be presented; elections of new Officers, Regents and Governors will 
take place; President-Elect Chester S. Keefer, of Boston, Mass., will be in- 
ducted as President and will make a brief inaugural address. 


Presiding Officer 


CHESTER S. KEEFER, F.A.C.P., Boston, Mass. 


President 


Clinical Measurement of Gastric Secretion: Significance and Limitations. 
HARRY L. SEGAL, F.A.C.P., Rochester, N. Y. 

Clinical Associate Professor of Medicine, The University of Rochester 

School of Medicine and Dentistry ; Senior Associate Physician, The Strong 

Memorial and Rochester Municipal Hospitals; Physician-in-Chief, De- 

partment of Medicine, The Genesee Hospital. 


Biliary Obstruction due to Duodenal Diverticula. 
JOHN COLLINS HARVEY, F.A.C.P., Baltimore, Md. 


Associate Professor of Medicine, The Johns Hopkins University School 
of Medicine. 


INTERMISSION. 


Presiding Officer 


THOMAS M. DURANT, F.A.C.P., Philadelphia, Pa. 


Treasurer 


The Clinical Significance of Circulating Pancreatic Antibodies. 
MURRAY J. MURRAY, M._.D., M.R.C.P., (by invitation), Minneapolis, 
Minn. 

Instructor, Department of Medicine, University of Minnesota Medical 

School. 
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ALAN P. THAL, M.D., Ph.D., (by invitation), Minneapolis, Minn. 
Assistant Professor, Department of Surgery, University of Minnesota 
Medical School. 

The Coincidence of Leukocyte and Thrombocyte Antibodies; their Im- 
munologic Significance. 

HENRY E. WILSON, F.A.C.P., Columbus, Ohio. 

Professor and Vice Chairman, Department of Medicine, Ohio State Uni- 
versity College of Medicine. 

Idiopathic and Secondary Thrombocytopenic Purpura. Clinical Study and 
Evaluation of 360 Cases Over a Period of 28 Years. 

CHARLES A. DOAN, F.A.C.P., Columbus, Ohio. 

Professor of Medicine and Director of Medical Research, Ohio State 
University College of Medicine. 

BERTHA A. BOURONCLE, M.D., (by invitation), Columbus, Ohio. 
Associate Professor of Medicine, Ohio State University College of Medi- 
cine. 

BRUCE K. WISEMAN, F.A.C.P., Columbus, Ohio. 

Professor and Chairman of the Department of Medicine, Ohio State Uni- 
versity College of Medicine. 
4:30 Owren’s Capillary Blood Thrombotest for Office or Bedside Control of 
Anticoagulant Therapy. An Evaluation. 
ARTHUR J. SEAMAN, F.A.C.P., Portland, Ore. 


Associate Professor of Medicine, University of Oregon Medical School. 
Thalassemia Trait in “Non-Mediterranean” Families. 


WILLIAM McFARLAND, (Associate), Commander, (MC), U. S. 
Navy, Bethesda, Md. 
Head, Clinical Hematology, U. S. Naval Hospital. 
HOWARD A. PEARSON, (by invitation), Lieutenant, (MC), U. S. 
Navy, Bethesda, Md. 
U. S. Naval Hospital. 


ADJOURNMENT. 


BASIC MEDICAL SCIENCE SESSION 
Polk Hall, Civic Auditorium 
Thursday Afternoon, April 7, 1960 
Presiding Officer 
ROBERT H. WILLIAMS, F.A.C.P., Seattle, Wash. 
Chairman, Basic Science Sessions 
HORMONES; METABOLISM; SUBMICROSCOPIC STRUCTURE 


P.M. 
2:40 The Metabolism and Physiological Disposition of Epinephrine and Nor- 
epinephrine. 
JULIUS AXELROD, Ph.D., (by invitation), Bethesda, Md. 
Chief, Section on Pharmacology, National Institute of Mental Health, 
U.S. Public Health Service. 
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3:05 Expansion of the Concept of Altered Bone Metabolism in Osteoporosis ; 
Importance of Nutritional Factors. 
G. DONALD WHEDON, M.D., (by invitation), Bethesda, Md. 
Assistant Director, National Institute of Arthritis and Metabolic Diseases, 
U. S. Public Health Service. 


INTERMISSION. 


Viruses and Cancer. 
ROBERT J. HUEBNER, M.D., (by invitation), Bethesda, Md. 

Chief, Laboratory of Infectious Diseases, National Institute of Allergy and 

Infectious Diseases. 


The Reversibility of the Malignant Process in a Teratocarcinoma. A Bio- 
logical Approach to the Control of Cancer. 

BARRY PIERCE, JR., M.D., (by invitation), Pittsburgh, Pa. 
Assistant Professor of Pathology, University of Pittsburgh School of Medi- 
cine. 

F. J. DIXON, JR., M.D., (by invitation), Pittsburgh, Pa. 

Professor and Chairman, Department of Pathology, University of Pitts- 
burgh School of Medicine. 


4:35 Relation of Cyclic Adenylic Acid to Hormone Action. 
ROBERT C. HAYNES, JR., M.D., (by invitation), Cleveland, Ohio. 


Assistant Professor of Pharmacology, Western Reserve University School 
of Medicine. 


ADJOURNMENT. 


CLINICAL INVESTIGATION SESSION 
Larkin Hall, Civic Auditorium 
Thursday Afternoon, April 7, 1960 
Presiding Officer 
CHESTER M. JONES, M.A.C.P., Boston, Mass. 


Regent 


P.M. 
2:45 Sodium and Water Diuresis in Cirrhotic Subjects with Intractable Ascites 
following Chemical Inhibition of Aldosterone Syntheses. 
DONALD A. HOLUB, M.D., (by invitation), New York, N. Y. 
Instructor in Medicine, Columbia University College of Physicians and 
Surgeons. 
JOSEPH W. JAILER, M.D., (by invitation), New York, N. Y. 
Associate Professor of Medicine, Columbia University College of Physi- 
cians and Surgeons. 


3:00 The Relative Role of Extremity, Liver and Kidney as Ammonia Receivers 
and Donors in Patients with Liver Disease. 
MALCOLM P. TYOR, M.D., (by invitation), Durham, N. C. 


Associate Professor of Medicine, Duke University School of Medicine. 
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EDWARD E. OWEN, M.D., (by invitation), Durham, N. C. 
Assistant Resident, Duke University School of Medicine. — 

J. NORMAN BERRY, M.D., (by invitation), Durham, N. C. 
Assistant Resident, Duke University School of Medicine. 

JOHN F. FLANAGAN, M.D., (by invitation), Durham, N. C. 
Instructor in Medicine and Chief Resident, Medical Service, Durham VA 
Hospital. 


INTERMISSION. 
Presiding Officer 
RICHARD A. KERN, F.A.C.P., Philadelphia, Pa. 
Past President 


Clinical Applications of Immunoelectrophoretic Analysis of the Serum 
and Urinary Proteins. 

ELLIOTT F. OSSERMAN, M.D., (by invitation), New York, N. Y. 
Associate Professor of Medicine, Columbia University College of Physi- 
cians and Surgeons. 

Steroid Hormone Inhibition of Reduced Diphosphopyridine Nucleotide 
Oxidation. 

K. LEMONE YIELDING, M.D., (by invitation), Bethesda, Md. 
Senior Investigator, Arthritis and Rheumatism Branch, National Institute 
of Arthritis and Metabolic Diseases. 

GORDON M. TOMKINS, M.D., (by invitation), Bethesda, Md. 

Chief, Section on Metabolic Enzymes, National Institute of Arthritis and 
Metabolic Diseases. 
The Effect of Chlorothiazide on Uric Acid Excretion. 

FELIX E. DEMARTINI, M.D., (Associate), New York, N. Y. 
Assistant Professor of Medicine, Columbia University College of Physi- 
cians and Surgeons. 

EARL WHEATON, M.D., (by invitation), New York, N. Y. 

Instructor in Medicine, Columbia University College of Physicians and 
Surgeons. 

Trimethylcolchicinic Acid and Other Colchicine Analogues in the Treat- 
ment of Acute Gout. 

STANLEY L. WALLACE, F.A.C.P., Brooklyn, N. Y. 

Clinical Assistant Professor of Medicine, State University of New York 
College of Medicine. 


Suppression of Uric Acid Synthesis in the Gouty Human by the Use of 
Don. 


J. E. SEEGMILLER, M.D., (by invitation), Bethesda, Md. 


National Institute of Arthritis and Metabolic Diseases. 


ARTHUR I. GRAYZEL, M.D., (by invitation), Bethesda, Md. 
National Institute of Arthritis and Metabolic Diseases. 
ETHEL LOVE, M.D., (by invitation), Bethesda, Md. 


National Institute of Arthritis and Metabolic Diseases. 


ADJOURNMENT. 
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THURSDAY EVENING, APRIL 7, 1960 

7:00 o’Clock 

Venetian Room, Fairmont Hotel 

GRATIS COCKTAIL PARTY 

(For those holding dinner tickets ) 
8:00 o’Clock 

Gold Ballroom, Fairmont Hotel 

THE ANNUAL BANQUET OF THE COLLEGE 
Toastmaster 
ROBERTO F. ESCAMILLA, F.A.C.P., San Francisco, Calif. 
Entertainment: Mr. Ray Bolger 


Procure tickets at the Registration Bureau, Civic Auditorium, before 3:00 P.M., 
Wednesday. Tickets will be assigned by tables and those wishing to sit together must 
apply together or on a single application. 


COLOR TELEVISION OF MEDICAL CLINICS 
Friday, April 8, 1960 
9:00 A.M.-10:50 A.M. 
Polk Hall, Civic Auditorium 
CARDIAC TV PROGRAM 


1. Carotid and Basilar Artery Insufficiency: 
Moderator: John J. Sampson, F.A.C.P., San Francisco, Calif. 

Clinical Professor of Medicine, University of California School of 
Medicine. 

Donald Macrae, M.D., M.R.C.P., (by invitation), San Francisco, 

Calif. 

Associate Professor of Neurology, University of California School 
of Medicine. 

Edwin J. Wylie, M.D., (by invitation), San Francisco, Calif. 
Assistant Professor of Surgery, and Chief of Vascular Surgery; 
University of California School of Medicine. 

Robert G. Siekert, (Associate), Rochester, Minn. 
Neurology Section, Mayo Clinic. 


Il. Management of Patients with Severe Chronic Coronary Disease: 
Moderator: Hilliard J. Katz, F.A.C.P., San Francisco, Calif. 
Assistant Clinical Professor of Medicine, University of California 
School of Medicine. 


A. Carlton Ernstene, F.A.C.P., Cleveland, Ohio. 


Chairman, Division of Medicine, Cleveland Clinic. 
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Francis L. Chamberlain, M.D., (by invitation), San Francisco, 
Calif. 
Clinical Professor of Medicine, University of California School 
of Medicine. 
Robert L. Smith, Jr., F.A.C.P., San Francisco, Calif. 
Associate Clinical Professor of Medicine, Stanford University 
Medical School. 
Richard J. Havel, M.D., (by invitation), San Francisco, Calif. 
Associate Professor of Medicine, University of California School 
of Medicine. 


[I!. Arterial Hypertension—Curable Secondary Hypertension: 
Moderator : Maurice Sokolow, F.A.C.P., San Francisco, Calif. 
Professor of Medicine, University of California School of Medicine. 
Edwin J. Wylie, M.D., (by invitation), San Francisco, Calif. 
Assistant Professor of Surgery and Chief of Vascular Surgery, 
University of California School of Medicine. 
Donald R. Smith, M.D., (by invitation), San Francisco, Calif. 


Clinical Professor of Urology and Chairman of the Department, 
University of California School of Medicine. 


Peter H. Forsham, M.D., (by invitation), San Francisco, Calif. 
Professor of Medicine and Pediatrics, University of California 
School of Medicine. 


MORNING LECTURES 


Arena, Civic Auditorium 


Friday, April 8, 1960 


Presiding Officer 


GEORGE C. GRIFFITH, F.A.C.P., Los Angeles, Calif. 


Vice Chairman, Board of Governors 


A.M. 
9:00 Recent Advances in Cardiology as Related to Aero Space Flight. 
LAWRENCE E. LAMB, (Associate), Brooks Air Force Base, Tex. 


Professor of Internal Medicine and Chief of the Department, School of 
Aviation Medicine, Brooks Air Force Base. 


9:30 The Quantitative Mechanism and Sensory Receptor Organ of Human 
Temperature Control in a Warm Environment. 
T. H. BENZINGER, M.D., (by invitation), Bethesda, Md. 
Head, Bio-Energetics Division, Naval Medical Research Institute. 
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10:00 Some Lessons From the Red Blood Cell. 
LAWRENCE E. YOUNG, F.A.C.P., Rochester, N. Y. 

Professor and Chairman, Department of Medicine, The University of 

Rochester School of Medicine and Dentistry; Physician-in-Chief, Strong 

Memorial Hospital. 


10:25 Refractory Anemia With Hyperplastic Bone Marrow. 

RICHARD W. VILTER, F.A.C.P., Cincinnati, Ohio. 

Professor of Medicine and Director of the Department of Internal Medi- 
cine, University of Cincinnati College of Medicine. 

THOMAS JARROLD, (Associate), Cincinnati, Ohio. 

Associate Clinical Professor of Medicine, University of Cincinnati College 
of Medicine; Chief, Hematology, Veterans Administration Hospital. 

JOHN WILL, M.D., (by invitation), Cincinnati, Ohio. 

Assistant Professor of Medicine and Co-director of the Hematology and 
Nutrition Laboratory, University of Cincinnati College of Medicine and 
Cincinnati General Hospital. 

BEN I. FRIEDMAN, M.D., (by invitation), Cincinnati, Ohio. 
Assistant Clinical Professor of Medicine, University of Cincinnati College 
of Medicine and Cincinnati General Hospital. 

JOHN F. MUELLER, (Associate), Cincinnati, Ohio. 

Associate Professor of Medicine and Co-director of the Hematology and 
and Nutrition Laboratory, University of Cincinnati College of Medicine 
and Cincinnati General Hospital. 

VIRGINIA R. HAWKINS, R.N., (by invitation), Cincinnati, Ohio. 

Instructor in Medicine (Hematology), University of Cincinnati College 
of Medicine and Cincinnati General Hospital. 


10:50 ADJOURNMENT. 


CLINICAL PATHOLOGICAL CONFERENCES 
Arena, Civic Auditorium 
Case 3 
Friday, April 8 
11:30 A.M.-12:10 Noon 
“PULMONARY” PROBLEM 
Moderator: H. CORWIN HINSHAW, F.A.C.P., San Francisco, Calif. 


Clinical Professor of Medicine, Stanford University School of Medi- 
cine. 


Discussers: GILES F. FILLEY, F.A.C.P., Denver, Colo. 
Assistant Professor of Medicine, University of Colorado School of 
Medicine. 


CLAYTON MOTE, M._.D., (by invitation), San Francisco, Calif. 
Clinical Professor of Medicine, University of California School of 
Medicine. 
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Radiologist: MALCOLM JONES, M.D. (by invitation), San Francisco, Calif. 
Assistant Professor of Radiology, University of California School 
Medicine. 


’athologist: ALVIN J. COX, JR., M.D., (by invitation), Palo Alto, Calif. 


Professor of Pathology, Stanford University School of Medicine. 
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Protocol 


A 58-year old married female was in good health until March 1958 when she developed coryza 
and slight fever. This was followed by bilateral earache with fever ranging to 104° F. daily 
There was no history of specific treatment at that time. 

Early in April, she began coughing up about a cup of blood-tinged sputum daily. This soon 
became clear but remained tenacious. Sputum production, along with her fever, remained high 
until June when both decreased. 

General malaise, anorexia, loss of taste sense, and generalized headache began about the same 


time as the cough. 

Increasing deafness and tinnitus were noted late in April and the patient was seen by an oto- 
laryngologist in the middle of May. Severe nerve deafness and some conduction deafness were 
found. Bilateral myringotomy was done on four occasions and a heavy growth of Candida albicans 
grew from the first aspirate. This was clear fluid. Later more purulent-appearing, but actually 


sterile material was found. 

The patient was sent to a hospital on May 30, partly because of a chest x-ray which showed 
“2 discrete but poorly demarcated lesions in the left mid-lung field, as well as a suggestion of 
some infiltration along the right cardiac border.” Sputum cultures at that time were positive only 
for Candida albicans which showed a heavy growth. Bronchograms and bronchoscopy were not 
helpful although increased secretions were seen in both lower main stem bronchi, 

Late in May, the patient had mild, but widespread furunculosis from which Staphylococcus 
aureus was cultured. There was a forty pound weight loss between March and July, 1958. 


Nystatin and tetracycline, the only antibiotics known to have been given before July were 
given for 10 days beginning about June 1. There was some symptomatic improvement during 
June but her physician was not satisfied and sent her to the Stanford University Hospital on 


July 7 for diagnostic study. 


On admission physical examination she was a well-developed white woman with T. 37.4 
R. 26; P. 100; B.P. 130/80. There was right corneal clouding and wandering of the right eye 
on convergence (old injury). The left fundus appeared normal. The tympanic membranes were 
intact, with minimal injection. The skin of the external auditory canals was shiny and red, with 
local crusting. In the throat were a few lymphoid follicles but no inflammation. The neck showed 
no venous distention or thyroid enlargement. The only palpable lymph nodes were found in the 
axillae, where there were a few soft nodes. The lungs were clear and the heart was not enlarged 
A2 was greater than P2 and there were no murmurs. Th abdomen was slightly tender in the right 
lower quadrant. There was no edema, clubbing or cyanosis of the extremities, and the joints and 


skin were normal. 


Special Procedures and Laboratory Results: 


“friable mucosa and increased secretions” (8/20) 


Bronchoscopy (8/20/58 and 11/5/58): 
focal necrosis and chronic inflammation, severe. Bronchial biopsy (11/5): Subacute inflammation 
with focal acute ulcers. Routine cultures and attempts to grow fungi and tubercle bacilli from 
the first aspirate showed only a light growth of Candida albicans. The same procedures following 
the second bronchoscopy produced only a light growth of Staphylococcus aureus. 


Seven lumbar punctures were done: The first showed an opening pressure of 120; closing of 
65. The fluid was clear and the protein content 176 mg.%. There were 25 lymphocytes per H.P.F 
The cerebrospinal fluid sugar was 53 and at the same time the blood sugar was 86 mg. per 100 ml 
A colloidal gold curve was 1112332100. The cerebrospinal fluid chloride was 120 meq. per liter 
The cerebrospinal fluid protein gradually increased to 408 mg. on 8/15 and declined to 142 mg 
on 11/22. The ratio of cerebrospinal fluid to blood sugar remained about the same. The cell 
count and differential did not change significantly. Repeated routine, fungus and TBC cultures 


from the spinal fluid were negative. 
Muscle biopsy (8/25): “diffuse degeneration of skeletal muscle; single small non-caseous 
tubercle in paravenous connective tissue.” 
Biopsy of mucosa of nasal turbinate (9/5): “‘chronic severe inflammation and several small 
poorly defined tubercles.” 
Supra-clavicular node biopsy (8/20): culture negative; “hyperplasia.” 
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Bone marrow (7/30): “within normal limits” cultures negative. (10/10) “myeloid hyper- 
plasia” cultures negative. 

3one from resected rib (11/28): hyperplasia of bone marrow. 

Biopsy of pleura and lung abscess wall (12/2): severe subacute inflammation of the pleura 
and lung with focal necrosis. No microorganisms were found. Culture grew out a few para- 
colon organisms; no fungi. 

E.E.G. (7/16): within normal limits. (7/28): mild, diffuse abnormal slowing. (8/15): 
ditfusely abnormal record with bilateral frontal slowing. 

Audiogram (7/9): mixed bilateral hearing loss. 

Serology tests for Samonella, group A, B, C, D, E, Brucella, Psittacosis, Q-fever, Western 
equine encephalitis, St. Louis encephalitis; all negative. 

Skin tests with P.P.D. (2nd strength) coccidioidin and histoplasmin were all negative. 

Blood: Admission P.C.V. 37. This dropped to 24.5 and on October 10, a transfusion of 500 
ml. of blood was given. A subsequent P.C.V. was 30. Just prior to death the P.C.V. was 23. 

Admission W.B.C. 14,480. W.B.C. varied between 9,000 and 14,000 during hospitalization 
except for one period late in October when it was near 22,000. 

Admission differential W.B.C.: 79% segmented and 6% banded neutrophils, 1% eosinophils, 
13% lymphocytes and 2% monocytes. This differential count did not change greatly. 

Direct Coombs’ test negative. 

Urine: Negative on admission. Between 8/25 and late October there were 10-40 W.B.C./H.P.F. 
and 10-60 R.B.C./H.P.F. 

Sputum cytology negative three times for malignant cells. 

Serum electrophoresis (7/28): total protein 6 grams. Albumin about 50% of normal with 
moderate increase in all globulin fractions. 

Cultures: Of 11 blood cultures 2 were positive on 10/13 for Staphylococcus aureus, coagulase 
positive. Sixteen urine cultures were done up to 10/30 and most of them showed a heavy growth 
of one or more of the following: E. coli, Pseudomonas, Proteus, Candida albicans. Five urine cul- 
tures done after October 30 were negative. Four of 7 sputum cultures done before September 
showed moderate to heavy growth of Candida albicans. All cultures negative for t.b.c. Staphylo- 
coccus aureus, coagulase positive, was isolated from the maxillary sinuses on 8/30 and on 9/5 
anaerobic diphtheroids were found. An arm abscess grew out Staphylococcus aureus, coagulase 
positive, on 10/19. 

Blood Chemistry: Highest urea on 9/17 153. Bilirubin (11/25) 0.4 mg.% total. 

Chest X-ray: Serial films showed progressive central pulmonary infiltration and finally large 
cavities with fluid levels. There were at least nine cavities, the largest of which was 6 cm. in 
diameter. 

Sinus X-ray: Serial films revealed pansinusitis with little clearing. 

Air Encephalogram: Slight changes suggesting diffuse cortical atrophy. 

Complete G.I., I.V.P., spine, myelogram, skull films were described as normal. 


Course: 


The patient had a low-grade fever for most of the hospitalization with a few spikes to 39°. 
She lost weight continuously, although for a while her appetite was good. The cough at first 
was non-productive but later she began bringing up thick, white, blood-tinged material. She 
always denied stiff neck and often denied headache. Soon after hospitalization she developed a 
coarse tremor of both hands. She was sent home on August 5th without a definite diagnosis 
and was readmitted on August 13th because she began to have hallucinations at home and because 
her general condition had deteriorated. From the time of readmission until death on December 
7, the most obvious site of progression of the disease was in the lungs. The x-ray changes 
were striking and the cough became very distressing. The sinusitis did not produce much dis- 
comfort and there were no symptoms related to the central nervous system. The urinary tract 
infection produced no local symptoms. The urine sediment cleared with antibiotic therapy. Ane- 
mia, which developed during hospitalization, made transfusion necessary in October and again just 
prior to death. An open lung biopsy was done during December. Antibiotics, administered for 
varying periods during hospitalization included penicillin, erythromycin, chloromycetin and strepto- 
mycin. Amphotericin B was begun but had to be stopped after two days because of complications, 
including Staphylococcus aureus septicemia. Antibiotics did clear this and the urinary tract infec- 
tion but evidently otherwise had little effect on the course of this disease. The patient died on 
December 7th, apparently from her primary disease. 


pat 
; 
us 
‘ 
ist ye 
; 


Vol. 52, No. 2 PROGRAM OF THE SAN FRANCISCO MEETING Ixxxvil 


CLINICAL PATHOLOGICAL CONFERENCES 
Arena, Civic Auditorium 
Case 4 
Friday, April 8 
12:10 Noon-12:50 P.M. 
“INTESTINAL” PROBLEM 
Moderator: WALTER L. PALMER, F.A.C.P., Chicago, III. 


Richard T. Crane Professor of Medicine, University of Chicago 
School of Medicine. 


Discussers: J. M. RUFFIN, F.A.C.P., Durham, N. C. 


Professor of Medicine, Duke University School of Medicine. 


ARTHUR B. FRENCH, (Associate), Ann Arbor, Mich. 
Associate Professor of Internal Medicine, University of Michigan 
Medical School. 


Radiologist: CHARLES D. MEIER, M.D., (by invitation), San Francisco, Calif. 


Instructor in Radiology, University of Calitornia School of Medicine. 


Pathologist: ARTHUR LACK, M.D., (by invitation), San Mateo, Calif. 
Pathologist and Chief of Laboratories, San Mateo Community Hos- 
pital. 


Protocol 


History: The patient is a 37-year-old while female who first developed diarrhea and abdominal 
cramps in 1953. During that year the diarrhea consisted of 4—5 bowel movements daily for which 
she was hospitalized and treated for amebiasis for several weeks although no amebae were identified. 
A small bowel radiologic series showed changes suggestive of regional enteritis. The symptoms 
persisted in an intermittent fashion unti] November 1957 when she had “Asiatic flu’ and devel- 
oped cramps. X-rays at this time showed changes definitely compatible with regional enteritis 
and marked pylorospasm. In January 1958 she had severe, crampy R.L.Q. pain with vomiting 
Intestinal obstruction was diagnosed and surgery was performed with 80 cms. of small bowel re 
moved. The patient did well for a short time following surgery with a weight gain from 87 to 
110 Ibs. (previous normal weight). However, by August 1958 the symptoms recurred with per- 
sisting R.L.Q. pain. X-rays revealed mucosal pattern changes in the terminal ileum and spastic 
changes in the sigmoid colon. These were interpreted as “regional ileitis with acute inflammatory 
changes.” Abdominal surgery was again performed with removal of 45 cms. of small intestine. 
There was a stormy postoperative course with persisting abdominal pain and discomfort. Electro- 
lyte panels during hospitalization revealed a moderate hyponatremia and hypokalemia. This re- 
sponded satisfactorily to administration of 324 meq. of sodium and 60 meq. of potassium. On 
the seventh postoperative day codeine was substituted for morphine sulfate as an analgesic. Urti- 
caria rapidly developed at the injection site and the patient experienced a large emesis. The his- 
tory then states that after this episode the patient remembers that ten years previously she had 
become severely nauseated following the use of a cough syrup containing codeine. Apparently 
normal bowel movements returned. Draining abscesses from the abdominal surgical wound healed 
gradually in three months. 
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In December, 1958, she developed symptoms of tetany for which she was hospitalized. Her 
entry weight was 80 pounds. A calcium deficiency was found and her symptoms improved follow- 
ing specific and general therapy. Her general status did not improve and in March, 1959, a recto- 
vaginal fistula was found. The patient had noticed undigested food in her stools and polydipsia 
for the previous three months. She had noticed an unusua! amount of fat or grease in the stools 
which also had an unusual odor. The fistulous tract was opened and drained with apparent im- 
provement in symptoms except for a pre-defecation “heaviness.” 

On admission to the hospital in April, 1959, the patient complained of stiffness in her fingers 
for two days and choking spells lasting for a few seconds on attempts to swallow. She has had 
liquid bowel movements every two hours during the day and several times at night for the previous 
three to four months. There has been menorrhea since September, 1958. 

Physical Examination: The patient was a thin, afebrile, chronically ill-appearing but alert 
white woman who weighed 65 pounds. The blood pressure was 90/50 and pulse regular at 118 
beats per minute. There was obvious wasting of body soft tissues with marked bony prominences. 
The conjunctivae were slightly pale. The Chvostek’s sign was positive, bilaterally, and the Trous- 
seau’s sign was positive. Neck veins were flat and there was no peripheral lymphadenopathy. The 
lungs were clear to percussion and auscultation. Heart size and sounds were not remarkable. 
The abdomen was scaphoid with slight tenderness elicited in the right lower quadrant. Bowel 
sounds were active and abdominal muscles were very irritable to percussion. There were no ab- 
dominal masses noted. Pelvic examination failed to demonstrate a rectovaginal fistula. There was 
au third degree retroversion of the corpus uteri to the right and the adnexal structures were clear. 

Laboratory Data: These were as follows: Blood count revealed 11.4 gm. Hgb. with P.C.V. 
of 36 c.c.%. The white blood count on entry was 15,400 with 84 P.M.N.’s (12 non-segmented), 
15 lymphocytes and 1 monocyte. Urinalysis revealed a 2+ Sulkowitch on entry, which reverted 
to normal on repeated examinations. The blood sugar level was 78 mg.% and a glucose tolerance 
test was within normal limits. Serum calcium varied from 7.3 to 8.2 mg.%, phosphorus was 4.3 
mg.% and alkaline phosphate 5.2 Bodansky units. The electrolytes were as follows: sodium 135 
meq., potassium 3.8 meq., CO, 26 meq. (60 vols.%), chloride 110 meq.; urea nitrogen 16 mg.%, 
creatinine 0.4 mg.%, total protein 5.6 gm.% with albumin 3.6 gm.% and globulin 2.0 gm.%. The 
stools were consistently negative for occult blood; there were occasional fat globules present. 
Serum Vitamin A level was 38 International Units% (normal range, 60 to 200 1.U.%). Carotene 
was 13 micrograms% (normal range, 50 to 150 micrograms% ). 

Upper G.I. and small bowel series showed slight dilatation of small bowel loops with associated 
distortion of mucosal pattern. There was no evidence of ulceration present. The barium meal 
entered the cecum at 1% hours. Small bowel findings were considered to represent motor dys- 
function or deficiency state rather than actual organic pathology. Electrocardiograms revealed a 
prolonged Q.T. time (0.46 sec.), abnormal T waves shown in aV, with a slightly prolonged Q.T. 
interval. 

Course: The patient was given large oral doses, supplemented by frequent I.V. injections, of 
calcium gluconate. Potassium Triplex supplement, Vitamin B, Probanthine and meprobamate 
were given. She was also treated with vitamin supplements, B,. every three days, and 50 mgs. of 
Imferon, twice a week. She was tried on various diets including low-residue, high-protein 4,000 
calorie with 40 grams of fat. She was finally established on a low-residue, 4,000 calorie high- 
protein diet containing 100 grams of fat. The symptoms of tetany improved and she gained two 
pounds in weight. She was discharged home but was rehospitalized in ten days, complaining of 
severe low back pain requiring oral Demerol for relief. She had poor oral intake of food and 
had become extremely weak, requiring bed confinement. Her readmitting blood pressure was 70/50 
with a regular apical beat of 104 per minute. The patient appeared extremely emaciated and the 
Chvostek and Trousseau signs were negative. Her hemoglobin was 9.8 gms. with a W.B.C. of 
16,350 of essentially normal distribution. Her serum calcium was 7.4 mg.%. Serum electrolytes 
were within normal limits. The stool occult blood was repeatedly positive, 2+. Twenty-four 
hours after admission, the patient became disoriented, making paranoid statements. After steroids 
were given (Solu-Cortef) she became somewhat improved psychically but showed little physical 
change. She continued to complain of back pain with persisting diarrhea and failed to eat well. 
On June 7, her blood pressure fell to 62/42 and subsequently to an unobtainable diastolic level. A 
surgical cutdown with catheterization was performed, I.V. fluids administered and blood pressure 
restored to 86/70. Her mental aberration continued up to the time of death on June 8, 1959. A 
picture of extreme cachexia was present with a weight, 48 hours before expiration, of 56 pounds. 
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CLINICAL SESSION 
Arena, Civic Auditorium 
Friday Afternoon, April 8, 1960 
Presiding Officer 
STACY R. METTIER, F.A.C.P., San Francisco, Calif. 


Governor for Northern California and Nevada 


P.M. 
2:00 Lymphosarcoma: The Effects of Therapy and Survival in 1269 Patients 
in a Review of Thirty Years’ Experience. 


HENRY D. DIAMOND, F.A.C.P., New York, N. Y. 
Associate Professor of Clinical Medicine, Cornell University Medical 
College. 

SAUL A. ROSENBERG, M.D., (by invitation), New York, N. Y. 


Memorial Center for Cancer and Allied Diseases. 


LLOYD F. CRAVER, F.A.C.P., New York, N. Y. 
Emeritus Professor of Clinical Medicine, Cornell University Medical 
College. 


2:15 Adrenocortical Cancer—New Approaches to its Control. 


(To be presented on behalf of D. M. BERGENSTAL, F.A.C.P., De- 
ceased). 


R. HERTZ, M.D., (by invitation), Bethesda, Md. 
M. B. LIPSETT, M.D., (by invitation), Bethesda, Md. 
R. H. MOY, M.D., (by invitation), Bethesda, Md. 


Endocrinology Branch, National Cancer Institute, National Institutes of 
Health. 


2:30 ACTH-Secreting Pituitary Tumors. 

DON H. NELSON, M.D., (by invitation), Los Angeles, Calif. 
Associate Professor of Medicine, University of Southern California School 
of Medicine. 

J. WILLIAM MEAKIN, M.D., (by invitation), Boston, Mass. 
Research Fellow in Medicine, Harvard Medica! School. 

GEORGE W. THORN, F.A.C.P., Boston, Mass. 
Hersey Professor of Theory and Practice of Physic, Harvard Medical 
School; Physician-in-Chief, Peter Bent Brigham Hospital. 


2:45 The Treatment of Myxedema. 
MONTE A. GREER, M.D., (by invitation), Portland, Ore. 
Associate Professor of Medicine and Head of Division of Endocrinology, 
University of Oregon Medical School. 
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3:00 The Occurrence of Clinical Disorders of the Thyroid in Patients with 
Addison’s Disease. 


CLIFFORD F. GASTINEAU, (Associate), Rochester, Minn. 
Associate Professor of Medicine, University of Minnesota (Mayo Founda- 
tion). 


JOHN W. ARNOLD, M.D., (by invitation), Bellingham, Wash. 


3:15 Effects of Environmental Treatment on an Hereditary Illness: Wilson’s 
Disease. 


I. HERBERT SCHEINBERG, M.D., (by invitation), New York, N. Y. 
Professor of Medicine, Albert Einstein College of Medicine of Yeshiva 
University. 


IRMIN STERNLIEB, M.D., (by invitation), New York, N. Y. 
Associate in Medicine, Albert Einstein College of Medicine of Yeshiva 
University. 


3:30 ADJOURNMENT. 


CLINICAL INVESTIGATION SESSION 


Larkin Hall, Civic Auditorium 


Friday Afternoon, April 8, 1960 


Presiding Officer 
JOSEPH M. HAYMAN, JR., F.A.C.P., Boston, Mass. 


Committee on Program 


P.M. 
2:00 Chronic Potassium Deficiency and Chronic Pyelonephritis in Man and 
Animals. 


ROBERT C. MUEHRCKE, M._D., (by invitation), Chicago, Ill. 


Instructor in Medicine, University of Illinois College of Medicine. 


2:15 The Origin and Nature of Anisotropic Urinary Lipids in the Nephrotic 
Syndrome. 


JAMES ZIMMER, M.D., (by invitation), Rochester, N. Y. 
Associate Resident and Assistant in Medicine, University of Rochester 
School of Medicine and Dentistry. 


RICHARD DEWEY, M_D., (by invitation), Rochester, N. Y. 
Associate Resident and Assistant in Medicine, University of Rochester 
School of Medicine and Dentistry. 
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CHRISTINE WATERHOUSE, F.A.C.P., Rochester, N. Y. 

Associate Professor of Medicine, University of Rochester School of Medi- 
cine and Dentistry. 
2:30 Aminonucleoside Glomerulonephritis in Rats. 

LILLIAN RECANT, M.D., (by invitation), St. Louis, Mo. 

Assistant Professor of Internal Medicine and Preventive Medicine, Wash- 
ington University School of Medicine. 

BENJAMIN BOROWSKY, M.D., (by invitation), St. Louis, Mo. 
Assistant, Departments of Preventive Medicine and Medicine, Washington 
University School of Medicine. 

ULRICH DUBACH, M.D., (by invitation), St. Louis, Mo. 
Departments of Preventive Medicine and Medicine, Washington Univer- 
sity School of Medicine. 

The Effects of Neurohypophysial Hormone on Water Movement Through 
a Living Membrane. 
RICHARD M. HAYS, M.D., (by invitation), Boston, Mass. 


Clinical and Research Fellow in Medicine, Harvard Medical School and 
Massachusetts General Hospital. 


ALEXANDER LEAF, M.D., (by invitation), Boston, Mass. 
Assistant Professor of Medicine, Harvard Medical School. 


Hyponatremia and Renal Sodium Loss Probably Resulting from Inappro- 
priate Secretion of Antidiuretic Hormone. 
WILLIAM B. SCHWARTZ, (Associate), Boston, Mass. 
Professor of Medicine, Tufts University School of Medicine. 


FREDERIC C. BARTTER, M.D., (by invitation), Bethesda, Md. 


Chief of Section of Clinical Endocrinology, National Heart Institute. 


Renal Phosphate Transport in Metabolic Bone Disease and Uremia. 

ERIC REISS, M.D., (by invitation), St. Louis, Mo. 
Assistant Professor of Internal Medicine and Assistant Professor, Depart- 
ment of Preventive Medicine and Public Health, Washington University 
School of Medicine. 

MORTON H. FIELD, M.D., (by invitation), St. Louis, Mo. 
Department of Medicine (Metabolism Division), Washington University 
School of Medicine. 


ADJOURNMENT. 


PANEL DISCUSSIONS 
Friday, April 8 
11:30 A.M.-12:45 P.M. 
PANEL P-16 
Brooks Hall, Room B, Civic Auditorium 


Recent Advances in Renal Diseases. 

Moderator: MAURICE B. STRAUSS, F.A.C.P., Boston, Mass. 
Professor of Clinical Medicine, Harvard Medical School; Chief, Medi- 
cal Service, Veterans Administration Hospital. 
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ROBERT M. KARK, F.A.C.P., Chicago, III. 


Professor of Medicine, University of Illinois College of Medicine. 


GEORGE E. SCHREINER, F.A.C.P., Washington, D. C. 
Assistant Professor of Medicine, Georgetown University School of 
Medicine. 


WILLIAM B. SCHWARTZ, (Associate), Boston, Mass. 


Professor of Medicine, Tufts University School of Medicine. 


PAUL E. TESCHAN, F.A.C.P., Major, (MC), U.S.A., Fort Sam 
Houston, Tex. 
Chief, Renal Branch, U. S. Army Surgical Research Unit, Brooke 
Army Medical Center. 


Friday, April 8 
11:30 A.M.-12:45 P.M. 
PANEL P-17 


Brooks Hall, Room B, Civic Auditorium 


Genetics in Medicine. 


Moderator: ARNO G. MOTULSKY, (Associate), Seattle, Wash. 
Associate Professor of Medicine, University of Washington School 
of Medicine. 


ALEXANDER BEARN, M.D., (by invitation), New York, N. Y. 


Rockefeller Institute for Medical Research. 


JOHN B. GRAHAM, M.D., (by invitation), Chapel Hill, N. C. 
Professor of Pathology, University of North Carolina School of 
Medicine. 


MALCOLM A. FERGUSON-SMITH, M.B., Ch.B., (by invitation), 
Baltimore, Md. 
Fellow in Medicine, The Johns Hopkins University School of Medi- 
cine. 


GUNTHER STENT, Ph.D., (by invitation), Berkeley, Calif. 
Professor of Virology and Bacteriology, University of California, 
Berkeley. 


The panel will review some of the recent developments in genetics with particular reference 
to internal medicine. Gene structure has been identified with DNA structure. The relationship 
of genes, viruses and their possible bearing on cancer will be discussed in the light of recent work. 
The principal function of the gene is considered to be its effect in determining protein structure. 
All other gene effects are secondary to this primary function. All genetic diseases, therefore, 
may be considered the result of protein mutations. Recent studies on various protein abnormali- 
ties and errors of metabolism will be discussed. The genetic background of blood coagulation dis- 
orders will be reviewed. Attention will be given to the detection of genetic carriers by biochemical 
methods. Human cytogenetics, in relation to sex chromosomal abnormalities, is a rapidly ex- 
panding field which has changed present concepts of sex development and intersexes. Human 
chromosome studies in relation to malignant disease will also be discussed. 
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Friday, April 8 
11:30 A.M.-12:45 P.M. 
PANEL P-18 
Brooks Hall, Room C, Civic Auditorium 


Clinical Importance of Enzymes. 
Moderator: JOHN S. LaDUE, F.A.C.P., New York, N. Y. 


Associate Professor of Clinical Medicine, Cornell University Medical 
College. 
OSCAR BODANSKY, M.D., (by invitation), New York, N. Y. 


Professor of Biochemistry, Sloan-Kettering Institute for Cancer Re- 
search, 


JOHN J. SAMPSON, F.A.C.P., San Francisco, Calif. 
Clinical Professor of Medicine, University of California, School of 
Medicine. 


SOL SHERRY, F.A.C.P., St. Louis, Mo. 


Professor of Medicine, Washington University School of Medicine. 


Although certain serum enzymes like lipase, amylase, alkaline and acid phosphatase have been 
utilized clinically for 20 to 40 years, recent experience has delineated more clearly their applica- 
bility. Within the past five years, many other serum enzymes have been studied intensively in 
various disease states. Those in most general use include glutamic oxaloacetic transaminase, 
glutamic pyruvic transaminase, lactic dehydrogenase, aldolase, phosphohexose isomerase and isocitic 
dehydrogenase. In addition, it has been shown that enzymes present in the erythrocytes or in 
the tissues, such as glucose-6-phosphate, glucose-6-phosphate dehydrogenase and_ galactose-1- 
phosphate uridyl transferase reflect the existence of metabolic disorders. 

The enzymes involved in the coagulation-fibrinolytic system will be the subject of another 
symposium. The present panel will consider the biochemical and pathological bases underlying 
the alteration of various serum enzyme activities and will touch upon some of the changes in 
erythrocyte and tissue enzyme levels. The following practical aspects involved in the clinical 
utilization of these enzymes will be emphasized: procedure of collection and role of hemolysis, the 
stability and method of storage, feasibility and precision of the analytical method, and the time 
sequence of alteration of enzyme levels in infectious, degenerative, neoplastic, metabolic and con- 
genital diseases. This discussion will include a survey of the normal range of values for each 
enzyme, clinical evaluation of minimal deviations in enzyme levels and the use of enzyme activities 
in the detection of disease that has not yet become clinically apparent. Particular attention will 
be paid to the specificity of the alteration of each enzyme in different clinical settings. 


Friday, April 8 
11:30 A.M.-12:45 P.M. 
PANEL P-19 
Polk Hall, Civic Auditorium 


Adrenal Cortical Hyperfunction. 

Moderator: LOUIS J. SOFFER, F.A.C.P., New York, N. Y. 
Clinical Professor of Medicine, State University of New York College 
of Medicine at New York City. 


JOHN C. BECK, M.D., (Associate), Montreal, Que. 
Associate Professor of Medicine, McGill University Faculty of Medi- 
cine. 
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J. LESTER GABRILOVE, F.A.C.P., New York, N. Y. 
Clinical Associate Professor of Medicine, State University of New 
York College of Medicine at New York City. 

CLAUDE J. MIGEON, M.D., (by invitation), Baltimore, Md. 
Assistant Professor of Pediatrics, The Johns Hopkins University 
School of Medicine. 


Friday, April 8 
11:30 A.M.-12:45 P.M. 
PANEL P-20 


Larkin Hall, Civic Auditorium 


Early Diagnosis of Cancer. 
Moderator: EMERSON DAY, F.A.C.P., New York, N. Y. 


Professor of Preventive Medicine, Sloan-Kettering Division, Cornell 
University Medical College. 

WILLIAM §S. ADAMS, M.D., (by invitation), Los Angeles, Calif. 
Professor of Medicine, University of California at Los Angeles School 
of Medicine. 

W. A. D. ANDERSON, F.A.C.P., Coral Gables, Fla. 

Professor of Pathology, University of Miami School of Medicine. 

LEO G. RIEGLER, M.D., (by invitation), Los Angeles, Calif. 
Medical Director, Cedars of Lebanon Hospital. 

AUSTIN S. WEISBERGER, F.A.C.P., Cleveland, Ohio. 

Associate Professor of Medicine, Western Reserve University School 
of Medicine. 


Cancer is a major problem of increasing importance in the practice of internal medicine. 
Early diagnosis and treatment at its localized stage is the one means of cure. The panel will 
review the latest and most effective technic for early diagnosis in practice. 
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The first specific aldosterone-blocking agent... 


BRAND OF SPIRONOLACTONE 


Effectively extends the medical control of 
edema and ascites. It introduces a new 


therapeutic principle in treatment of... 


CONGESTIVE HEART FAILURE 


HEPATIC CIRRHOSIS 


THE NEPHROTIC SYNDROME 


IDIOPATHIC EDEMA 


ALDACTONE introduces a new class of therapeutic agent, the aldosterone 
antagonist, having a new kind of therapeutic activity. It specifically blocks 


an altered physiologic mechanism which has caused excessive sodium and 


water retention, thus achieves diuresis. This activity provides a fundamen- 


tally new approach to the control of edema and ascites, including edema 


totally or partially refractory or unresponsive to all other diuretic agents. 


s.o. SEARLE « co. 


CHICAGO 60, ILLINOIS 


Research in the Service of Medicine 


a 
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The advantages of 


LDACTONE 


(a) a means for relieving resistant or advanced edema. 


(b) highly useful synergistic activity in a program of treatment 


including conventional diuretic agents. 


New...Pharmacologic Action 


These advantages derive from a different mode 
of action and a different site of action than those 
of diuretic agents presently in use. Studies 
made during the past decade have demonstrated 
that the potent salt-retaining hormone, aldo- 
sterone, plays a fundamental role in regulating 
the reabsorption of sodium in the renal tubules. 
The production in the body of aldosterone in- 
creases strikingly in most edematous patients 
and plays a crucial role in producing and main- 
taining the edematous state in such disorders 
as congestive heart failure, hepatic cirrhosis, 


the nephrotic syndrome and idiopathic edema. 

The new aldosterone-blocking agent, Aldac- 
tone, is a complex spirolactosteroid, closely 
resembling aldosterone in configuration. It 
arrests the activity of aldosterone and other 
mineralocorticoids which promote the retention 
of sodium and water, apparently by blocking 
their binding sites. Aldactone is thus able to 
establish a satisfactory diuresis in edematous 
patients who have heretofore been considered 
beyond the help of medical management with 


conventional diuretics. 


G. D. Ss EARLE « CO. Chicago 80, Illinois. Research in the Service of Medicine. 
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New...Therapeutic Effect 


Mercurial and thiazide compounds, presently transport ions across the renal tubular epithe- 


the most widely used diuretic agents, appar- lium. Both act mainly in the proximal con- 


voluted tubules. 


ently inactivate enzyme systems necessary to 


distal segment of the renal tubules. Aldactone 


ag acts by blocking hormone mediators (mineralo- 
corticoids) governing the reabsorption of is able to exert a beneficial therapeutic effect in 
§ sodium and water and exerts its influence in the two distinct ways: 


1. Because it blocks an altered physiologic mechanism which has caused 


reabsorption of sodium, Aldactone may be used as the sole agent to 


produce a highly satisfactory diuresis. 


2. Because of its different site and different mode of action, Aldactone has 


a true, highly valuable synergistic activity when used in a program 


of treatment that includes proximally acting diuretics. 


New...Prevention of Potassium Loss 


A distinct advantage of Aldactone in treating It should be emphasized that Aldactone does 


edema is its ability to conserve potassium dur- not significantly affect an existing normal serum 


ing diuretic therapy. This property is particu- potassium level. When given as the sole agent, 


larly important in most edematous patients Aldactone averts the hypokalemia often in- 


ince hypokalemia may precipitate hepatic 


coma in those with cirrhosis, and digitalis in- 


oxication in those taking digitalis, 


or a preview of the change Aldactone is expected to make in the treatment of edema, please turn the page.» 


duced by mercurial and thiazide diuretics, and 
when given in combination largely or wholly 


offsets the potassium loss which they induce. 
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It is fully expected that Aldactone will change 
present medical concepts of the therapeutic 
limitations in the management of edema. Many 
patients living in a greater or lesser state of 
edematous invalidism can now become edema- 
free. To others, gravely ill, Aldactone will be 
life-saving. Clinical trials demonstrate that, 
when used as the sole agent acting on the kidney 
in the relief of edema, Aldactone will produce 
a satisfactory diuresis in about half of those pa- 
tients whose edema is intractable to conven- 
tional diuretic agents. 

Furthermore, when Aldactone is used in con- 
junction with a mercurial or thiazide diuretic 
the level of satisfactory response may be ex- 
pected to rise to approximately 85 per cent in 
those whose condition was refractory to all pre- 
viously available therapeutic measures. 

The response of some patients with extremely 
resistant edema may be further enhanced by 
administering a glucocorticoid such as predni- 


sone. When Aldactone is used in such a compre- 


What Physicians May Expect of 


_the drug is used alone. When used in combina- 


6.p. SEARLE « co., Chicago 80, Illinois. Research in the Service of Medicine, 


hensive therapeutic regimen a satisfactory 
diuresis and relief of edema may be expected 
in more than 90 per cent of edematous patients 
who would not otherwise respond. 


DOSAGE: For most adult patients the optimal 


dosage of Aldactone, brand of spironolactone, 
is 400 mg. daily in divided doses. Aldactone 
should be administered for at least four or five 


days before appraising the response, since the 


onset of its therapeutic effect is gradual when 


tion with mercurial or thiazide diuretics Aldac- 


tone manifests greater activity on the first and 
second days. The dosage range is 300 to 1,200 
mg. daily and dosage should be adjusted to the | 
response of the patient. A dosage of 400 mg. 


daily, however, will meet the requirements of 


most patients, and even 800 mg. daily will sel- 


dom be required. 


supPLIED: Aldactone is supplied as compres- 
sion-coated yellow tablets of 100 mg. 
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PROZINE Offers effective aid in the treatment of many organic symptoms arising 
from moderate to severe emotional disturbance. For example, ProzinE produced 
improvement in 62 of 74 patients! with anxiety neuroses accompanied by nausea, 
vomiting, tremor, palpitations, or fear. In another 57 patients? suffering from 
nausea and vomiting, PRoziNE relieved symptoms in over 90 per cent. 


Designed for everyday practice, Prozine controls motor excitability as well as 
anxiety and tension by acting on both the hypothalamic and thalamic areas of the 
brain. Because of this dual action, dosage requirements are low, side-effects minimal. 


1. Case reports on file, Wyeth Laboratories. 2. Parks, R.V., and Moessner, G.F.: Dual 
Approach to Patient Care, Scientific Exhibit, A.A.G.P., April, 1959. 


“Nausea and vomiting? Not any more!’ 


Affects the thalamic and hypothalamic areas of the brain 


PROZINE 


meprobamate and promazine hydrochioride, Wyeth 


SPECIFIC CONTROL THROUGH DUAL ACTION 


Wije 


*Trademark 


In San Francisco Visit Our Exhibit, Booths 92, 92A, 92B, 93, 94, 105, 106, 107, 107A, 107B 
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stop as well as prevent 
nausea and vomiting 


at the chemoreceptor trigger 

zone (CTZ),' a medullary 

structure activating the 

how 1n oral, vomiting center. While Tigan 
an - shares with the phenothia- 
par entel al, and zines the mode of antiemetic 
suppository forms action, this is their only simi- 
larity.’ In extensive clinical 

studies? '4 Tigan, unsur- 

passed in specificity, has ex- 

hibited a virtually complete 

absence of side effects. Tigan 

has demonstrated no seda- 

tive or tranquilizing proper- 

ties, no hypotensive or 

supramedullary effects, no 

extrapyramidal tract stimu- 

lation or hepatic toxicity.7 


effective but not 
** side effective’’ 
Tigan blocks emetic impulses 


In San Francisco Visit Our Exhibit, Booth 78 
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in nausea/vomiting 
of gastrointestinal 
disorders 


in nausea /vomiting 
of pregnancy 


in nausea/vonuiting 
of radiation sickness 


in nausea/vomiting 
of drug 
administration 


no sedative properties 
no tranquilizer side effects 


TIGAN® Hydrochloride — 
4-(2-dimethylaminoethoxy)- 
N-(3,4,5 
benzylamine 
ROCHE® 


trimethoxybenzoyi) 


hydrochloride 


ROCHE 
LABORATORIES 
Division of 
Hoffmann-La Roche Inc. 
Nutley 10,N.. 


no special precautions— 
no known contraindications 


Complete or moderate relief in 78 per cent of 
acute or chronie gastroenteritis patients ;'* ‘‘ We 
did not find a single toxie reaction . no side 
effects, such as sedation, skin rash . . . no changes 
in pulse, respiration, or . . . blood pressure.’’'* 


No evidence of sedation or other side effects™ 
observed in a series of patients of whom 94 per 
cent became asymptomatic on Tigan. On other 
antiemetic medication, several had failed to re- 
spond or had complained of drowsiness." 


Protected with Tigan ‘‘... not one patient had to 
discontinue [deep radiation] treatments. . . .’’° 


large intermittent dose|s| of [nitrogen mus- 
tard and other drug] therapy could be given with- 
out the associated nausea and vomiting that we 


had seen before.’’? 


specific 
antiemetic 
antinauseant 


Suggested uses: Both prophylactic and therapeutic con- 
trol of nausea and vomiting associated with pregnancy, 
travel sickness, gastrointestinal disorders, operative pro- 
cedures, carcinomatoses, toxicoses, other underlying dis- 
ease processes, drug administration and radiation therapy. 
Dosage: Adults — 1 or 2 capsules, orally, 2 ce intramuscu- 
larly, q.i.d. or 1 suppository, q.i.d. For children’s dosage, 
consult literature. 

In nausea and vomiting of pregnancy — Satisfactory con- 
trol is usually achieved with an initial dose of two capsules 
immediately upon awakening. If possible, the patient 
should remain in bed for one-half to one hour following 
this dose. When nausea and vomiting are not confined to 
the morning hours, supplemental doses of one or two cap- 
sules should be given throughout the day at intervals of 
three to four hours. 

How Supplied: Tigan capsules, 100 mg, blue and white — 
bottles of 100 and 500. Tigan ampuls, 2 ce (100 mg/ee )— 
boxes of 6 and 25, Tigan Pediatric Suppositories, 200 mg, 
boxes of 6. 

References: 1. W. Schalliek, G. A. Heise, E. F. Keith and R. E. Bagdon, 
J. Pharmacol. & Exper. Therap., 126 :270, 1959, 2. W. B. Abrams, I. Roseff, 
J. Kaufman. L. Goldman and A. Bernstein, to be published. 3. I. Roseff, 
W. B. Abrams, J. Kaufman, L. Goldman and A. Bernstein, J. Newark Beth 
Israel Hosp., 9:189, 1958. 4. O. C. paper read at Colloquium on 
the Pharmacological and Clinical Aspects of Tigan, New York City, May 15, 
1959. 5. J. A. Lucinian, ihid. 6 D. W. Molander, ibid. 7. B. 1. Shnider, 
ithid. 8 W. S. Derrick, ibid. 9. B. Wolfson and F. F. Foldes, ibid. 10. 
L. McLaughlin, iid. 11. Reports on file, Roche Laboratories. 12. Personal 
communications. 13. W. K. Gauthier, Discussant at Colloquium on the 
Pharmacological and Clinical Aspects of Tigan, New York City, May 15, 
1959. 14. H. E. Davis, ibid. 


Brandman 


In San Francisco Visit Our Exhibit, Booth 78 
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in severe mental and emotional stress 


Thorazine, one of the fundamental drug 


brand of chlorpromazine 


in medicine, provides prompt control o1 


hostility. 


In San Francisco Visit Our Exhibit, Booths 90, 91, 108 and 109 
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new concept © 
for chronic constipation..: 


and especially that associated 
with the irritable bowel syndrome 


TRABLETS* 
safe, gentle transition & 
to normal bowel function 


DEcHOTYL provides gentle stimulation of the bowel and helps restore normal con- 
sistency of the intestinal contents to gradually re-establish normal bowel function 
in your chronically constipated patients. 

THE RATIONALE of Decnuortyt is based on an effective combination of 
therapeutic agents: 

DECHOLIN®, dehydrocholic acid, AMES, (200 mg.), the most potent hydro- 
choleretic available, is a chemically pure bile acid and has been used effectively 
in the treatment of biliary tract disorders for many years. It produces an increased 
flow of thin bile which helps to lower surface tension of intestinal fluids, promotes 
emulsification and absorption of fats and mildly stimulates intestinal peristalsis. 
Desoxycholic Acid (50 mg.), a choleretic, also is a chemically pure bile acid and 
stimulates an increased flow of bile, lowers surface tension and stimulates peristal- 
sis. By emulsifying fat globules, desoxycholic acid aids the digestive action of the 
fat-splitting enzyme, lipase. DECHOLIN and desoxycholic acid thus favorably influ- 
ence the constitution and the movement of the intestinal contents. 

Dioctyl Sodium Sulfosuccinate (50 mg.) is a wetting agent which lowers sur- 
face tension and aids the penetration of intestinal fluids into the fecal mass, provid- 
ing a moist stool of normal consistency. ) 

EFFECTIVE: Bile influences the constitution as well as the movement of the 
intestinal contents. The ingredients of major importance are DECHOLIN and desoxy- 
cholic acid which increase the flow of bile, lower surface tension, promote emul- 
sification and absorption of fats and mildly stimulate intestinal peristalsis. With 
dioctyl sodium sulfosuccinate, a good therapeutic effect can be obtained without 
the danger of toxicity or decreasing effectiveness even when used regularly. 

SAFE: Clinical evidence indicates that the constituents of DECHOTYL cause no 
systemic sensitivity, drug accumulation, habituation or interference with nutrition. 
Orally, in therapeutic amounts, DECHOTYL is without significant toxic effect. The 
only side effect following oral administration is diarrhea if the dosage is excessive. 
Dosage: Average adult dose—Two TRABLETs* at bedtime. Some individuals initially 


may require | to 2 TRABLETs three or four times daily. Contraindications: Biliary tract AMES 
obstruction; acute hepatitis. 
Available: Trasiets,* coated, yellow, trapezoid-shaped; bottles of 100. / \ 


*T.M. for AMEs trapezoid-shaped tablet. 75189 


In San Francisco Visit Our Exhibit, Booth 64 
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The test—you might say the acid test—of an anticholinergic is simple: will 
it protect your patient from hyperacidity around the clock, even while he 
sleeps. The weakness of t.i.d. or q.i.d. preparations is well ‘recognized; but 
even some “b.i.d.” encapsulations may be unreliable. McHardy, for instance, 
found a “widely variable duration of action, definitely less than that an- 
ticipated” in the “sustained,” “delayed,” and “gradual release” anticholiner- 
gics he studied.’ 


COMPARE THE DATA ON ENARAX...the new combination of an inherently 
long-acting anticholinergic (oxyphencyclimine) and Atarax, the non-secretory 
tranquilizer. Note the effectiveness of oxyphencyclimine: 


OBSERVE THE OXYPHENCYCLIMINE REPORTS... 

McHardy: “[Oxyphencyclimine] has proved to be an excellent sustained- 
action anticholinergic in our study of this agent over a period of 
eighteen months.” 

Kemp: “...for the majority of patients, one tablet every 12 hours pro- 
vided adequate control. This characteristic long action... may 
constitute an advantage of this drug as compared to coated 
‘long-acting’ preparations of other compounds.” 


Add Atarax to this 12-hour anticholinergic. The resulting combination — 
ENARAX— now gives relief from emotional stress, in addition to a reduction 
of spasm and acid. Atarax does not stimulate gastric secretion. No serious 
adverse clinical reaction has ever been documented with Atarax. 


LOOK AT THE RESULTS WITH ENARAX*®: 


Does the medication you now prescribe assure you of all these benefits? 
If not, why not put your next patient with peptic ulcer or G.I. dysfunction 
on therapy that does. 


plus ATARANO) A SENTRY FOR THE G.I. TRACT 


Please Mention this Journal when writing to Advertisers 
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ROVIDE CONTINUOUS CONTROL OF Aci SECRETION 


MIDNIGHT 


“Prolonged periods of achiorhydria” after 10 mg. oxyphencyclimine q. 12 h.’ 
MEAN GRAPH OF GASTRIC ACIDITY IN 4 PATIENTS RECEIVING 

COMPLETE THERAPEUTIC REGIMEN + 24-HOUR STUDY 

L i t 


Jone tincture of belladonna q.6 h 
10 mg. oxyphencyclimine q.12 
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Time, in hours 


Clinical Diagnosis: Peptic Ulcer — Gastritis — Gastro- 
enteritis — Colitis— Functional Bowel Syndrome — Duo- 
denitis—Hiatus Hernia (symptomatic)—Irritable Bowel 
Syndrome—Pylorospasm—Cardiospasm—Biliary Tract 
Dysfunctions—and Dysmenorrhea. 

Clinical Results: Effective in over 92% of cases. 

As for Safety: “Side reactions were a oe usu- 
ally no more than dryness of the mouth. . 


Each ENARAX tablet contains: 

Oxyphencyclimine HCI 

Hydroxyzine (ATARAX®) 

Dosage: One-half to one tablet twice daily —preferab! 

the morning and before retiring. The maintenance dose 

should be adjusted according to therapeutic response. 

Use with caution in patients with prostatic hypertrophy 

and with ophthalmological supervision only in glaucoma. 

Supplied: In bottles of 60 black-and-white scored tablets. 

References: 1. McHardy, G., et al.: J. Louisiana M. Soc. 

111:290 (Aug.) 1959. 2. iy mann, F.: Study seneuetn’ 
New York 17, N. Y. 
Division, Chas. Pfizer & Co., Inc. 
Science for the World’s Well-Being™ 


Please Mention this Journal when writing to Advertisers 
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effective by itself in 4 majority of patients with mild or moderate hygemenaiOm 
and even in many with severé hypertension... should other drugs #peuo De 
added, they can be a in much lower than usual dosage. 


DIUPRES-250 DIUPRES-500 


250 mg. DIURIL (chiorothiazide), 500 mg. DIURIL (chlorothiazide}, 
0.125 mg. reserpine per tablet. 0.125 mg. reserpine per tablet. 
One tablet one to four times a day. One tablet one to three times a day. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa 


and DIURIL are trademarks of Merck & Co., ine 


DIUPRES 


MO) MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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How many patients today 
complained about pain? 


non-narcotic—pain relief equivalent 
to that of codeine 


well tolerated in both acute and 
prolonged use 


wide range of indications—general 
practice and the specialties 


Philadelphia 1, Pa. 


Zactirin 


Ethoheptazine Citrate with Acetylsalicylic Acid, Wyeth 


analgesia plus anti-inflammatory 
action 


Supplied: Tablets, bottles of 48. Each tablet 
contains 75 mg. of ethoheptazine citrate and 
325 mg. (5 grains) of acetylsalicylic acid. 


remember 


‘In San Francisco Visit Our Exhibit, Booths 92, 92A, 92B, 93, 94, 105, 106, 107, 107A, 107B 
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PEPTIC. 


afler 


after stress... 


—afler years 


odutrol allows complete and lasting freedom from 
mptoms—without dietary restrictions. Of all agents 
sted, only Modutrol achieved the three rigid objec- 
es for success in peptic ulcer therapy: relief of 
ptoms, healing of ulcer and prevention of recur- 
nces or complications. Moreover, Modutrol met these 
miteria in over 96 per cent of all patients tested.’ 


ychophysiologic Medication To Combat A “Psychovisceral 
ocess” 


erapeutic efficacy of Modutrol is enhanced by its 
ycho-active component, Sycotrol—proved clinically 
be not only more effective than either sedatives or 
lanquilizers, but ideally suited for ambulatory pa- 
pnts because they do not experience commonly 
countered side effects of depression and habituation. 
ycotrol, a psychotropic agent with antiphobic prop- 


erties, acts against fears and anxieties that find outlets 
in visceral manifestations. Modutrol combines the 
psycho-active agent with preferred antacid and anti- 
cholinergic therapy to provide total management of 
the disorder. 


FORMULA: Each Modutrol tablet contains ; Sycotrol (pipethanate 
hydrochloride) 2 mg., scopolamine methylnitrate 1 mg., magne- 
sium hydroxide 200 mg., aluminum hydroxide 200 mg. 

DOSAGE: One tablet 3 or 4 times daily. 

SUPPLIED: Bottles of 50 and 100 tablets. 
CONTRAINDICATIONS: Contraindicated in glaucoma because of 
its anticholinergic components. 

1, Rosenblum, L. A.: Report, Symposium on Peptic Ulcer, Univer- 
sity of Vermont School of Medicine, September 24, 1959. 

Also available: Sycotrol tablets 3 mg. Bottles of 100 tablets. 


us REED & CARNRICK Kenilworth. New Jersey 


Psycho - physiologic Management 


MODUTROL 


en the Target Organ of Fear-anxieties is the G.L. Tract and Peptic Ulcer Results. 
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more closely approaches the ideal diureti 


“When compared to other members or this heterocyclic g 
of compounds, this drug [NATURETIN] shows a significantl; 
creased natriuresis and decreased loss of potassium and bi 


® 
bonate. In this respect it more closely approaches a naturi 
‘ideal diuretic.’ It is effective upon continuous administration 
causes no significant serum biochemical changes. It is effe 
in a wide variety of edematous and hypertensive states 
represents a significant advance in diuretic therapy.” Ford, 
Pharmacological observations on a more potent benzothiadid 


Squibb Benzydroflumethiazide diuretic; accepted for publication by the American Heart Jo 


Comparison of electrolyte excretion pattern for the 24 hours followi 
typical doses of chlorothiazide, hydrochlorothiazide, and Naturet 


| ] 
| } 


| 


| 
| 
| 


Potassium Excretion 
(mEq./24hr.) 


least with Naturetin 


Typical Doses: Chlorothiazide — 1,000 mg.; Hydrochlorothiazide — 50 mg.; Naturetin (Benzydroflumethiazide) —5 


1. Adapted from: Ford, R. V., Squibb Clin. Res. Notes 2:1 (Dec.) 1 


Please Mention this Journal when writing to Advertisers 


Urinary Volume (iters) Natriuresis (mEq./24 hr.) 
significantly increased sodium excretion significantly 

| | } | 
Bicarbonate Excretion Chloride Excretion 
least with Naturetin marked increases | 
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single 5 mg. tablet once a day 
rovides all these advantages’ 


prolonged action — in excess of 18 hours 

convenient once-a-day dosage 

low daily dosage — more economical for the patient 

no significant alteration in normal electrolyte excretion pattern 


repetitively effective as a diuretic and antihypertensive 

greater potency mg. for mg.—more than 100 times as potent as chlorothiazide 
potency maintained with continued administration 

low toxicity — few side effects — low salt diets not necessary 


comparative studies with chlorothiazide, hydrochlorothiazide, and Naturetin 
disclose that smallest doses of Naturetin produce greater weight loss per day 


in hypertension, Naturetin, alone or in combination with other anti- 
| hypertensives, produces significant decreases in mean blood pressure 
and other favorable clinical effects 


purpura and agranulocytosis not observed 
allergic reactions rarely observed 


*Reports (1959) to the Squibb Institute for Medical Research. 

u rétin —Indications : in control of edema when diuresis is required, in congestive heart failure, 

he premenstrual syndrome, nephrosis and nephritis, cirrhosis with ascites, edema induced by drugs 
ttain steroids) ; in the management of hypertension, used alone, combined with Raudixin (Squibb 
uwolfia Serpentina Whole Root), or with other antihypertensive drugs, such as ganglionic blocking agents. 
ntraindications: none, except in complete renal shutdown. 

ecautions: when Naturetin is added to an antihypertensive regimen including hydralazine, 

atrum, and/or ganglionic blocking agents, immediate reduction must be made in the dosage for all 
parations; the dosage for ganglionic blocking agents must be decreased by 50% to avoid a precipitous 
Dp in blood pressure. This also applies if these hypotensive drugs are added to an established Naturetin 

... in hypochloremic alkalosis with or without hypokalemia . . . in cirrhotic patients or those on 

italis therapy when reductions in serum potassium are noted . . . in diabetic patients or those 

disposed to diabetes . . . when increased uric acid concentrations are noted .. . when signs — 

or abdominal cramps, pruritus, paresthesia, rash — suggestive of hypersensitivity, are noted. 


u réetin — Dosage: in edema, average dose, 5 mg., once daily, preferably in the 
brning; to initiate therapy, up to 20 mg., once daily or in divided doses; for 

intenance, 2.5 to 5.0 mg., daily in a single dose. /n hypertension: suggested 
tial dose, 5 to 20 mg. daily; for maintenance, 2.5 to 15 mg. daily, depending 

the individual response of the patient. When Naturetin is added to an anti- 

ertensive regimen with other agents, lower maintenance doses of each y 

ig should be used. Squibb Quality— 


at the Priceless 
turétin — supplied : tablets of 2.5 mg. and 5 mg. (scored). Ingredient 
xn ® AND ‘MATURETIN’ ARE SQUIBB TRADEMARKS 


“In San Francisco’ Visit Our Exhibit, Booths 26 and 27 
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tablets deanol acetamidobenzoate 


Improves night-time restoration and day-time performance 


® Gradually prepares patient to awaken better rested and 
more alert 
... permits sounder sleep 
...lessens sleep requirements 


Increases daytime energy 


Counteracts mild depression 
...acts to stabilize emotionally disturbed patients with 
or without concomitant disease 


® Useful in treating children with learning defects and behavior 
problems...lengthens attention span 


Unlike monoamine inhibitors. It is not necessary to monitor 
Deaner’s administration with repeated laboratory 
tests...Deaner may be given with safety to patients with 
previous or current liver disease, kidney disease or 
infectious diseases. 


*Deaner’ is supplied in scored tablets containing 25 mg. of 
2-dimethylaminoethanol as the p-acetamidobenzoic acid salt. 


Mild Depression 


chronic fatigue and many other emotional and behavioral problems ~ 
Riker— 
Literature, file card and bibliography on request C clifernio 


‘In San Francisco Visit Our Exhibit, Booths 98 and 99 
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INTRODUCING 


a new 


coronary vasodilator 


of 


unprecedented effectiveness 


for 


angina pectoris 


~ In San Francisco Visit Our Exhibit, Booth 136 
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rapid onset 
prolonged action 
consistent effect 
unusual safety 


IsorviL significantly reduces the number, duration, and severity of anginal at- 
tacks, often when other long-acting coronary vasodilators fail. Exercise tolerance 
is increased, pain decreased, and the requirements for nitroglycerin either drasti- 
cally curtailed or eliminated. 

Isorpit acts rapidly in comparison with other prophylactic agents, and patients 
usually experience benefits within 15 to 30 minutes. The effects of a single dose 
of Isorpit persist for 4 to 5 hours. Thus, for most patients, convenient q.i.d. 
administration is highly satisfactory. 

The only side effect observed has been transitory, easily controlled headache, 
normally considered an expression of effective pharmacodynamic activity.! The 
toxicity of Isorpit is extremely low, approximately 50 times the therapeutic dose 
being required to produce toxic symptoms. 


Sherber,2, summarizing his experience with !sorpit, states it is ‘‘the most 
effective medication for the treatment of coronary insufficiency available today.”’ 


IVES-CAMERON COMPANY «+ New York 16, New York 
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ini Master Test R Lead Vs) i 58- 
Confirm Superiority Resting Control 2 Min. After Test 


Succeeds where others fail: 


Among 48 patients? previously treated with other 
coronary vasodilators, chiefly pentaerythritol tetrani- 
trate, ISORDIL was demonstrably superior in 37, 
equivalent in 9, and inferior in 2. Response of pa- 
tients treated in all studies‘ was 85% good, 7% fair, 


and 8% poor. 
30 Min. after 


Markedly reduces number of anginal attacks: ISORDIL 


Albert’ found that of 29 patients receiving ISORDIL, 
25 responded well, 1 moderately well, and 1 not at 
all. Effectiveness could not be judged in 2 patients. 
For those who responded well, the frequency of 
anginal attacks was quickly reduced from a daily 
average of 5 to 1.2. Continued use of ISORDIL fur- 4 Hrs. after 
ther reduced the frequency of attacks. ISORDIL 


Increases tolerance to exercise and stress: 


Electrocardiographic response following the Master 
two-step test has clearly established a more favor- 
able balance between oxygen supply and demand to 
the myocardium with ISORDIL therapy. Eight of 10 
patients administered ISORDIL in studies by Russeké 
showed considerably less abnormality in the post- 
exercise electrocardiogram than before treatment. 


Rapid onset and prolonged action a function of 
solubility and metabolism: 


Pharmacologic studies indicate that the rapid onset 
and prolonged action shown by ISORDIL are related 
to its high solubility and low rate of metabolism.” 
Incubation with liver slices suggest rapid absorption 
and delayed inactivation by the liver. 


unprecedented effectiveness 
in angina pectoris 


“Trademark 


sorbide Dinitrate, lves-Cameron 


In San Francisco Visit Our Exhibit, Booth 136 
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e NEW—for more effective control of angina pectoris 
e Reduces number, duration, and severity of anginal attacks 


“Isordil is a new and effective agent for 
therapy of angina pectoris.''—Russek’ 


Composition: Each white, scored tablet of ISORDIL (Isosorbide Dinitrate) contains 10 mg. of 
1,4,3,6-dianhydro-sorbitol-2,5-dinitrate. 


Action: Following oral administration of ISORDIL, the effects of coronary vasodilatation are ap- 
parent within 15 to 30 minutes and persist for 4 to 5 hours. 


Indications: ISORDIL is indicated for the therapeutic and prophylactic management of angina 
pectoris and coronary insufficiency. It is often useful in patients only partially responsive to 
other long-acting coronary vasodilators. 


Dosage: ISORDIL is administered orally. Average dose is one tablet (10 mg.) taken one half hour 
before meals and at bedtime. Individualization of dosage may be necessary for optimum 
therapeutic effect; dosage may vary from 5 mg. to 20 mg. q.i.d. 


Side Effects: Side effects are few, infrequent, and mild. Transitory headache, common to effec- 
tive nitrate or nitrite therapy, has occurred. This usually responds to administration of acetyl- 
salicylic acid, and disappears with continued therapy. When headache is persistent, reduction 
in dosage may be required. 


Caution: ISORDIL should be given with caution in patients with glaucoma. 
Supplied: Bottles of 100. 


References: 1. Riseman, J.E.F., et al.: Circulation 17:22-39 (Jan.) 1958. 2. Sherber, D.A.: 
Persona. Communication (Oct., 1959). 3. Case Reports on File, lves-Cameron Company 
(1958-1959). 4. Summary of Case Reports on File, lves-Cameron Company (1958-1959). 5. 
Albert, A.: Personal Communication (Oct., 1959). 6. Russek, H.I.: Personal Communication 
(Oct., 1959). 7. Harris, E., et al.: Personal Communication (Oct., 1959). 
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To lose weight, say nutrition 
authorities, listless and le- 
thargic patients require both 
increased energy output and 
decreased caloric intake. 
‘Dexedrine’ provides a gentle 
stimulation that encourages 
normal physical activity. Fur- 
thermore, increased energy 
output is seldom reflected as 
increased food intake, because 
‘Dexedrine’ also assures a 
positive, physiologic control 
of appetite. 


Available: Tablets, 
Spansuic” sustained 

feieas: 


References: 
. Johnson, M.L., et al.: Am. J. Clin. Nutrition 4:37, 1956. 
. Mayer, J., et al.: Am. J. Clin. Nutrition 4:169, 1956. 

. Mayer, J., et al.: Am. J. Physiol. 177:544, 1954. 

. Passmore, R.: Lancet 1:29, 1958. 


. Yudkin, J.: This Slimming Business, London, Mac- 
gibbon & Kee, 1558, p. TST. 
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TRAL 75 mg. 
GRADUMET 


Gradumet 


Built-in timing actually 
steps up drug release dur- 
ing critical 2-4 a.m. period 


Nighttime gastric secretion hits its peak 
between 2 and 4 a.m. And that’s just 
when Tral 75 mg. Gradumet, taken at 
bedtime, is releasing most of its anti- 
cholinergic. The patient gets most of 
the medication when he needs it most 
...in the middle of the night. ¢ There- 
after, Tral 75 mg. Gradumet keeps right 
on working until the patient wakens 
the next morning, after a refreshing 
sleep. And since acidity is controlled 
the night through, the ulcer has a better 
chance to heal. ¢ Gradumet’s built-in 
timing is dependable, too... never 
affected by coating thick- 
ness, pH or other variables. 
¢ In bottles of 50 and 500. 

...and when the problem 

is functional bowel disor- 

der specify new Filmtab: 


TRALCYON- 


each Filmtab offers 25 mg. 
Tral plus 300 mg.ectylurea 


® Tral Gradumet — Hexocyclium Methylsulfate in Long-Release 
Dose Form*, Abbott. *Patent applied for. ®Filmtab—Film-sealed 
tablets, Abbott. 002207 
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CHLORAMBUCIL (tormeriy inown as ¢. 8. 1348) 


FOR CHRONIC LYMPHOCYTIC LEUKEMIA 


A derivative of nitrogen mustard, it has provided amelioration of follicular lym- 
phoma, lymphocytic lymphoma with or without leukemia, and Hodgkin’s disease. 


BUSULFAN 


FOR CHRONIC MYELOCYTIC LEUKEMIA 


‘Myleran’ has been reported to induce remissions, lasting up to two years, in chronic 
myelocytic leukemia. In addition to the decrease in total white cell count and a 
selective reduction of immature myeloid cells, it usually gives, early after its ad. 
ministration, a rise in hemoglobin level and pronounced subjective improvement. 


MERCAPTOPURINE 


FOR ACUTE LEUKEMIA AND CHRONIC MYELOCYTIC LEUKEMIA 


‘Purinethol’ provides worth-while temporary remissions, either partial or complete, 
in a high percentage of patients. In general, a higher proportion of children than 
adults with acute leukemia respond favorably. 

Tablets of 50 mg. 


Facilities for complete and frequent blood counts must be available for patients 
receiving ‘Leukeran’, ‘Myleran’ or ‘Purinethol’. 


Full information about these products will be sent on request. 


Bea BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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when emotional turbulence threatens 
medical or surgical care 


Fear, agitation, and resistance often hinder medical diagnosis and treatment. 
SPARINE alleviates agitation, overcomes resistance, placates fears. 


In addition to calming the patient, SPARINE controls other interfering symp- 
toms: nausea, vomiting, and hiccups. Wyeth Laboratories, Philadelphia 1, Pa. 


Sparine 


HYDROCHLORIDE 


Promazine Hydrochloride, Wyeth 
INJECTION TABLETS SYRUP A Century of Service to Medicine 


In San Francisco Visit Our Exhibit, Booths 92, 92A, 92B, 93, | 94, 105, 106, 107, 107A, 107B 
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Fors vonal information, write Professional Services, Merck Sharp & Dohme, West Punt, Pa. 
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therapy is Gf particular importance. scohyton 
depended fo feverse 


thrombi Sere levels whether bleeding 

potential actually Ras occurred.” 


containing perce: boxes 


MERCK SHARP & DIVISION OF MERCK CO PHILAD 
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NEW. 


PRECISE 
HEPARIN A 
DOSAGE alway 


*_LIPO-HEPINETTE 


Available in 5,000, 10,000, 15,000 and 20,000 U.S.P. Units total content 


‘le injection unit of LIPO-HEPI| 


A PRODUCT CLOSEST TO ‘“‘REAGENT-GRADE” HEPARIN SODIUM 


The most convenient form of sterile administration of Heparin 


for office... hospital...and patient use. 


(Intravenous... Intramuscular . . . Subcutaneous) 


CLINICAL SAMPLES AND LITERATURE SENT ON REQUEST 


Other Lipo-Hepin availabilities: USP. Units (400 mgs.) perce, 


<a. MAIN OFFICE: 4800 District Boulevard, Los Angeles 58, California 


CHICAGO PHILADELPHIA ATLANTA 


In San Francisco Visit Our Exhibit, Booth 36 
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brand of sulfinpyrazone 


By vastly increasing the excretion of 
uric acid Anturan directly counter- 
balances the basic metabolic defect 
in gout. 


by potent uricos 


Clinical experience shows that 
Anturan: Prevents new tophus 
formation—causes absorption of 
pre-existing tophi.'.? 


Reduces the incidence and severity 
of acute attacks after the first few 
weeks of treatment.°* 


Relieves interval pain?“*—reduces 
joint swelling’—improves mobility.” 


References: 
1. Yu, T. F, Burns, J. J., and Gutman, A. B.: 
Arth. & Rheumat. 1:532, 1958. 2. Gutman, 

A. B., and Yi, T. FE: Bull. N. Y. Acad. Med. 
34:287, 1958. 3. Kersley, G. D., Cook, E. R., 
and Tovey, D. C. J.: Ann. Rheumat. Dis. 
17:326, 1958. 4. Ogryzlo, M. A., and Harrison, 
J.: Ann. Rheumat. Dis. 16:425, 1957. 


AnturanT.M., brand of sulfinpyrazone: scored 
tablets of 100 mg. in bottle of 100. 
Detailed Literature on Request. 
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In each Tablet, 


$ it Copsule or tsp. 


When smooth muscle spasm 
i on your patients... 


Mer) me 
Prescribed by more physicia 
than any other antispasmod 


“Hyoscyamine sulfate 
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gi NS-CO.. INC, RICHMOND Ethicol Phormaceuts 1 since 
AH. ROBINS CO., INC, MOND NIA Ethicot® 


greater antibiotic activity 


Milligram for milligram, DECLOMYCIN brand of 
Demethylchlortetracycline has 2 to 4 times the inhibitory 
capacity of tetracycline against susceptible organisms. 
(Activity ievel is the basis of comparison—not quantitative 
blood levels—since action upon pathogens is the ultimate 
value.*) Provides significantly higher serum activity level. . 


with far less antibiotic intake 


DECLOMYCIN demonstrates the highest ratio of prolonge 
activity level to daily milligram intake of any known broad-spect 
antibiotic. Reduction of antibiotic intake reduces likelihood o 
adverse effect on intestinal mucosa or interaction with conte 


unrelenting-peak 


antimicrobial attack 


The DECLOMYCIN high activity level is uniquely constant 
throughout therapy. Eliminates peak-and-valley fluctuation, 
favoring continuous suppression. Achieved through 
remarkably greater stability in body fluids, resistance to 
degradation, and a low rate of renal clearance. 

*Hirsch, H.A., and Finland, M.: 


New England J. Med. 
260:1099 (May 28) 1959. 
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antibiotic design 


plus 


extra- 
day” 
activity DECLOMYCIN maintains 
FOR PROTECTION {i activity for one to two days 
AGAINST ” after discontinuance of dosage. 


Features unusual security against 
resurgence of primary infection or 
secondary bacterial invasion —two 
factors often resembling a “resistance 
problem”— enhancing the traditional 
advantages of tetracycline... for 
greater physician-patient benefit 


RELAPSE 


in the distinctive, dry-filled, 
duotone capsule 


immediately available as: 
DECLOMYCIN 
: Capsules, 150 mg., 
bottles of 16 and 100. 
Adult dosage: 1 capsule 
four times daily. 
DECLOMYCIN Pediatric 
Drops, 60 mg. per cc., 10 
cc. bottles with dropper. 
DECLOMYCIN Oral 
Suspension, 75 mg. 

per 5 cc. tsp. 


® 


LEDERLE LABORATORIES 


f 


a Division « 
AMERICAN CYANAMID COMPANY 
Pear! River, New York 
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PROVEN EFFECTIVE 
FOR THE TENSE AND 
NERVOUS PATIENT 


**There is perhaps no other drug introduced in 
recent years which has had such a broad spec- 
trum of clinical application as has meproba- 
mate.* As a tranquilizer, without an autonomic 
component in its action, and with a minimum 
of side effects, meprobamate has met a clinical 
need in anxiety states and many organic diseases 
with a tension component. 99 
Krantz, J. C., Jr.: The restless 
patient — A psychologic and 


pharmacologic viewpoint. 
Current M. Digest 


the original meprobamate, discovered and introduced by 
(iy WALLACE LABORATORIES, New Brunswick, N. J. 


| 
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many 
_ hypertensive 
"prefer 


Singoserp: 


It spares them from the usual rauwolfia side effects 


FOR EXAMPLE: “A clinical study made of syrosingopine [Singoserp] therapy in 77 ambulant 
patients with essential hypertension demonstrated this agent to be effective in reducing 
hypertension, aithough the daily dosage required is higher than that of reserpine. Severe 
side-effects are infrequent, and this attribute of syrosingopine is its chief advantage over 
other Rauwolfia preparations. The drug appears useful in the management of patients with 
essential hypertension.”* 

*Herrmann, G. R., Vogelpohl, E. B., Hejtmancik, M. R., and Wright, J. C.: J.A.M.A. 169:1609 (April 4) 1959. 


(syrosingopine CIBA) 


First drug to try in new hypertensive patients 
First drug to add in hypertensive patients already on medication 


suppLieD: Singoserp Tablets, 1 mg. (white, scored); bottles of 100. Samples available on request. 


Write to CIBA, Box 277, Summit, N. J. 
C I Bag 
2)2007K8 UMM1IT, 
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sage of 2 cc. 
minutes, within 20 minutes 


nd BI LIARY SPASM HOWEVER SE 


sient who he ata 50-year-old female 

who had _ been vomiting as a result _ 

a biliary colic. She was allergic 


smooth m 


HIS 
CARDIAC 
WOUND 


Modern saluretics may seem to have made un- 
limited salt intake possible for cardiac and 
hypertensive patients. Yet despite the improve- 
ments in diuretic therapy, sodium restriction 
is still important in the prophylaxis of edema. 
The wise physician does not add needlessly to 
the burden of his patient, nor test unneces- 
sarily the power of the drugs he prescribes. It 
makes good sense to him to prescribe DIASAL 
—which looks, tastes and flavors food exactly 
like salt . . . but is sodium free. 


Diasal contains potassium chloride, glutamic acid and 
inert ingredients. Supplied in shakers and 8 oz. bottles. 


® 


sodium-free salt substitute 
E. Fougera & Co., Inc. * Hicksville, New York 
In San Francisco Visit Our Exhibit, Booth 59 


Medical reports’ confirm the broad clinical 
usefulness and unusual freedom from side 
molytic properties, effectiveness in low dosage, 
and rapid detoxificatian and excretion. 4 “4 
able as an adjunct in peptic ulcer therap 
PROMPT, CONTINUOUS AND PRO- 
LONGED ANTISPASMODIC ACTION FOR 
© TO 9 HOURS WITH A SINGLE TABLET 4 
“MUREL”S.A. Sustained Action Tablets No. 
40 mg. Valethamate bromide. | tablet 
“MUREL”. with Phenobarb-S.A. Sustained Action 
Tablets No. 319 — 40 mg. Valethamate bromide and gr. 
phenobarbital, present as the sodium salt. 1 tablet b.i.d. © 
alse 
!MUREL" Tablets No. 314—10 mg. Valethamate bromide. 1 « 
with Phenobarbital Tablets No. 318—10 mg 
Valethamate bromide and ‘4 gr. ph barbital. 1 or 2 ta qid. 4 
“MUREL" Injectable No. 405 —10 mg. Valethamate bromide 
_perec, Ito 2 cc. 1.V. or I.M. every 4 to 6 hours up to a maximum 
higher dosages of “MUREL” are recommended in early therapy 
in and biliary tract spasm. 
56, 4. Ani Pract: (May) 195% 
AYERST LABORATORIES prescribe 
— 


DIAGNOSIS 


MARKED 
IMPROVEMENT 
WITH X-RAY 
GAINS 


MARKED 
IMPROVEMENT 


SLIGHT 
IMPROVEMENT 


N 
IMPROVEMENT 


PEPTIC 
GASTRIC 


10 
11 


29 


DUODENAL 
PYLORIC 


TOTAL 


Summary of investigators’ reports. 


81% MARKED IMPROVEMENT REPORTE 


proven relief of pain, spasm and nervous 
tension without the side effects of 
belladonna, bromides or barbiturates 


NOW-—2 FORMS 
for adjustability of dosage 


INDICATIONS— 


duodenal and gastric ulcer ; 
Milpath - 400—Yellow, scored tablets 


of 400 mg. meprobamate and 25 mg. 
tridihexethy]! chloride (formerly supplied 
as the iodide). Bottle of 50. 


Dosage: 1 tablet t.i.d. at mealtime and 2 
at bedtime. 


gastritis 

colitis 

spastic and irritable colon 
gastric hypermotility 


esophageal spasm Milpath - 200—Yellow, coated tablets 


of 200 mg. meprobamate and 25 mg. tridi- 
hexethyl chloride. Bottle of 50. 


Dosage: 1 or 2 tablets t.i.d. at mealtime 
and 2 at bedtime. 


Milpath 


®Miltown + anticholinergic 


intestinal colic 


functional diarrhea 


G.I. symptoms of anxiety states 


=WALLACE LABORATORIES New Brunswick, N.J. 
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A quinidine of choice in atrial fibrillation, flutter, for samples and literature, write . . . 
premature contractions, auricular tachycardia. WYNN ceagmacs .. 
DOSAGE: see PDR for dosage, ete. 5119 West Stiles Street, Philadelphia 31, Pa. 
SUPPLIED: Bottles of 30, 100, 250. SN also available: 
1. Bellet, S.; Finkelstein, D., and Gilmore, H.: ee eres 

A.M.A. Archives Int, Med. 100:750, 1957. Viele, 6.08 Gm, 

Quinidine Gluconate per cc. 

2. Bellet, S.: Amer. Heart J. 56:479, 1958, 


3. Finkelstein, D.: Penn. Med. J. 61:1216, 1958. PAGE 893 *U. S. Patent 2895881 


no longer need patients be 
denied quinidine benefits in 
cardiac arrhythmias because of g.i. distress 


QUINAGLUTE DURA-TAB S.M. 


provides well tolerated quinidine gluconate (ten times 
as soluble as quinidine sulfate) in Sustained Medication* form 


oral b.i.d. dosage >< os 12 hours) 


Each Quinaglute Dura-Tab S.M. dose maintains uniform effective 
plasma levels up to 12 hours. Night dosage unnecessary. Safer, 
more efficient — no valleys where arrhythmias tend to recur.!3 
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stomach under fire Even under stress and tension Gelusi 
antacid adsorbent keeps peptic ulcer patients pain-free all day lon 
Gelusil physically coats the ulcer with a protective, long-lasting, acid 
adsorbing gel while simultaneously removing excess acid. Pleasant tasti 
Gelusil is a/l antacid—nonconstipating—contains no laxative. 


physician’s antacid MORAIS PLAINS, 
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We. oz.) No. 3177% 


CREMOMYCIN. 


SUCCINYLSULFATHIAZOLE— 
NEOMYCIN SUSPENSION 
with PECTIN and KAOLIN 


CAUTION Federal pronibits 
dispensing without prescription. 


Merck Sharp & Dohme 
of Merck & ine. 
Ps 


Cremomycin, provides rapid relief of virtually all diarrheas 


NEOMYCIN —rapidly bactericidal against most intestinal pathogens, but relatively 
ineffective against certain diarrhea-causing organisms. 

SULFASUXIDINE@ (succinylsulfathiazole) — an ideal adjunct to neomycin because 
it is highly effective against Clostridia and certain other neomycin-resistant 
organisms. 

KAOLIN AND PECTIN—coat and soothe the inflamed mucosa, adsorb toxins, help 
reduce intestinal hypermotility, help provide rapid symptomatic relief. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


CREMOMYCIN AND SULFASUXIDINE ARE TRAOEMARKS OF MERCK & CO., INC. 


In San Francisco Visit Our Exhibit, Booths 129, 130, 131 and 132 . 
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(HYDROCHLOROTHIAZIDE, ABBOTT) 


means when the 


Studying ORETIC which they de- 
scribe as “. . . a significant advance in 
development of diuretic agents of greater 
potency without increasing toxicity. . .” 
the investigators tested, among other 
properties of the compound, its effect 
on urinary electrolyte excretion. 

Drug was given at 25-, 50- and 100- 
mg. doses to five patients, all pre- 
viously having congestive heart fail- 
ure but currently free of signs of 
edema. Urine was analyzed six times 
during a 24-hour study period, with 
attention given to the major electro- 
lytes—sodium, potassium, bicarbon- 
ate and chloride: 


Comparative electrolyte excretion patterns at various doses of QRETIC (© conrrot excreETION 
EXCRETION 


25 meg. 50 mg. 100 mg. 25 mg. 50 meg. 100 mg 
100 100 106 


200 200 
SODIUM 00] 00 4 POTASSIUM a so 
(mEq./24 hrs.) Co (mEq./24 hrs.) Co 


20 10 


‘0 200 10 10 
CHLORIDE 100 a 00 4 BICARBONATE a | 4 
(mEq./24 hrs.) (mEq./24 hrs.) — — 


The investigators said: 
‘Comparative electrolyte excretion 
effects at various doses of ORETIC Pe ood remember—in 
show a proportional increase in sodi- cases Oretic 
um and chloride within the signifi- a permits relaxation of 
cant dose range and demonstrate that the low-salt patient's 
additional drug has no significant ac- ' rigid diet 
tion. The continued relatively small 
potassium and bicarbonate excretion, 
even with maximum saluretic effects, 
is clearly demonstrated.” 

ORETIC, indicated for edema and 
hypertension, is supplied in 25- and 
50-mg. tablets, bottles of 100 and 
1000. 


Bibliographical Note: The investigators 
quoted have published their findings in the 
September, 1959 issue of Current Therapeutic 
Research. The study, entitled CLINICAL 
PHARMACOLOGIC OBSERVATIONS 
ON ORETIC, A NEW ORALLY ACTIVE 
DIURETIC AGENT, can be found in that 
publication on pages 26 through 33. 


assoTT 


Oretic—Trademark for Hydrochlorothiazide, Abbott 
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WANTED 


Back Issues of 
ANNALS OF INTERNAL MEDICINE 


Good used copies of the following issues 
are now needed. Only those issues 
which are currently being advertised will 


Ann Woodward 
Director 


THE MORE 
ULCERS 
YOU HAVE MANAGED... 


the more successfully you'll treat today’s ulcer patient. be accepted. 
BUT you cannot specialize, skilled as you may be in arrest- 
ing a painful ulcer? . . . in general internal medicine, even? $1.50 each for 
Your practice, your community demand that you diversify: , Be 
clutter your time with every medical chore that comes your Vol. 1, No. 1 July, 1927 
way—even the most trivial. Vol. 1, No. 2—August, 1927 


THE WORKABLE ANSWER is within easy reach of your Vol. 1, No. 5—November, 1927 
telephone, your typist, or by comprehensive night letter to the Vol. 1, No. 7—January, 1928 
Woodward Bureau. We are at your very fingertips, then, re- M = 
ferring to you the most likely candidates from our nationwide Vol. 2, No. 5—November, 1928 
acquaintance. Our swift, systematic notification service takes 


over, our long experience in matching men to positions goes to 75¢ each for 
work for you; then you yourself select the man best suited to cs 
assume your many fringe cases. Vol. 46, No. 2—February, 1957 


Vol. 49, No. 3—September, 1958 
Vol. 49, No. 4—October, 1958 
Vol. 50, No. 1—January, 1959 


O O DW A R D Vol. 50, No. 2—February, 1959 


You are on your way—from the day you contact us! 


i 3 iMEDICAL PERSONNEL BUREAU Address Journals to: 
FORMERLY AZNOES:185 N WABASH: CHICAGO E. Cc. ROSENOW, JR., M.D., 
Executive Director 
4200 Pine Street Philadelphia 4, Pa. 


In San Francisco Visit Our Exhibit, Booth 74 


ARE YOU MOVING? 


PLEASE NOTIFY US OF ANY CHANGE OF ADDRESS 
AND FORWARD TO: 


ANNALS OF INTERNAL MEDICINE, 
4200 Pine St., Philadelphia 4, Pa. 


(Please type or print) 


NEW ADDRESS: 


OLD ADDRESS: 


Please Mention this Journal when writing to Advertisers 
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brand of bisacodyl 


Solely by contact with the colonic 
mucosa, Dulcolax reflexly produces 
coordinated large bowel peristalsis 
with resulting evacuation. 


Generally a single evacuation of 
soft, formed stool without catharsis 
or straining results. 


“A gentle but effective laxative’* 
In tablet form Dulcolax is eminently 
convenient when overnight action is 
required. For more prompt effect 
Dulcolax suppositories usually act 
within the hour. 


* Archambault, R.: Canad. M. A. J. 
81:28, 1959. 
Dulcolax®, brand of bisacodyl: yellow enteric- 
coated tablets of 5 mg. in box of 6 and bottle 


of 100; suppositories of 10 mg. in box of 6. 


Under license from C. H. Boehringer Sohn, 
Ingelheim. 


Geiny Geigy, Ardsley, New York 
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a 
new, 


well-tolerated | biologic stimulant for 


positive clinical benefits 
in negative 


clinical conditions 


Dur 


in 


Nandrolone phenpropionate injection, Organon 


selected situations 

characterized by ope Establishes positive nitrogen balance 

protein catabolism 

such as: 

burns 

cachexia 

convalescence me Produces a sustained sense of well-being 
debility states 
decubitus ulcers 
mammary cancer 
osteogenesis imperfecta 
pre- and post-surgery 
senile osteoporosis 
uremia 


sips Improves appetite, increases muscular weight 


3 In San Francisco Visit Our Exhibit, Booth 58 
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Du rabolin anew, potent, long-acting biologic stimulant, exerts 
profoundly beneficial effects on both metabolic processes and emotional 
outlook. By increasing the utilization of dietary protein, DURABOLIN rapidly 
establishes a sustained positive nitrogen balance. Appetite improves dra- 
matically. The resulting weight gain takes the form of solid, working, lean 
tissue— without edema. And the patient feels better. A weekly intramuscu- 
lar injection of DuRABOLIN rapidly produces a sustained sense of well-being 
even in severely debilitated patients, and this mood-brightening property 
makes DurRABOLIN a valuable palliative, especially in metastatic, terminal 
mammary cancer. 

DuRABOLIN produces marked improvement in skeletal disorders 
through its ability to stimulate protein synthesis. By fortifying the skeletal 
protein matrix, or “bone protein,” DuRABOLIN encourages retention of cal- 
cium, and normal bone recalcification. 

Unlike most other anabolic steroids, administration of DURABOLIN in 
recommended doses ordinarily produces no masculinization, and, in more 
than three years of world-wide clinical trials, no evidence of progestational 
effects has been noted. 

The positive benefits of DURABOLIN therapy are obtained in negative 
clinical states such as severe burns, decubitus ulcers, wasting illnesses, and 
in abnormal calcium balance (osteoporosis, osteogenesis imperfecta, slow- 
healing fractures). DURABOLIN is also indicated to inhibit excess calcium 
and nitrogen loss during long-term corticosteroid therapy; pre- and post- 
operatively; to reduce nitrogenous waste products in uremia; and as a 
valuable palliative in terminal cancer, especially mammary carcinoma with 
painful bone metastases. 

DuRABOLIN (nandrolone phenpropionate, 25 mg./cc. of sesame oil) 
is supplied in 1-cc. ampuls and 5-cc. vials. Recommended adult dose: 25 mg. 
(1 ec.) once weekly by intramuscular injection, or 50 mg. i.m. every second 
week. Average intramuscular dose for children: 12.5 mg. (0.5 cc.) once 
weekly. 


Organon Ine. Organon Orange, New Jersey 


In San Francisco Visit Our Exhibit, Booth 58 
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Traffic: jammed 
Car: stalled 
Temper: mild 
Ulcer: quiet 


Here’s a man whose ulcer once would 
have protested strongly—not just at 
traffic problems—but at the entire 
gamut of stress to which modern man 
is subjected. 

His physician, aware that (/e patient 
as well as the ulcer must be treated, 
has prescribed ALUDROX SA. 

eases tension + promotes healing 


relieves pain +« reduces acid 
secretion «+ inhibits gastric motility 


ALUDROX 


Suspension and Tablets: Aluminum Hydroxide Gel with 
ee rg Hydroxide, Ambutonium Bromide and Buta- 
barbital, Wyeth 
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Overwhelming evidence’ proves: 


T 


—+—+ 


+ 


capsules 
In a recent report! on 44 patients, VASTRAN FORTE reduced plasma cholesterol levels to 
normal in 21 patients and lowered cholesterol levels by at least 40% in 14 more patients 
during a 30-week period. There was no change in diet. 
VASTRAN FORTE produces no significant side effects on long-term administration. 
“No toxic reactions have been found by clinical and laboratory observations, including 
a battery of seven tests of hepatic function and needle biopsies of the liver in 17 patients 
after one year of therapy.”! However, patients must be told to expect pronounced 
warm flushing within approximately 15 minutes of the early doses. This effect is the 
normal initial response to high-dosage nicotinic acid, and is in no way harmful. It gen- 
erally does not occur after one or two weeks. 


~———.__ Each VASTRAN FORTE Capsule contains: nico- 
tinic acid, 375.0 mg.; ascorbic acid, 50.0 mg.; 
riboflavin, 2.5 mg.; thiamine mononitrate, 5.0 
mg.; pyridoxine hydrochloride, 0.5 mg.; calcium 


pantothenate, 2.5 mg.; cobalamin concentrate 


contains anticholes- 
forti- 
fie d by added B-complex factors to 


| 
| VASTRAN FORTE 
| te rol dosage of nicotinic ac 


guard against vitamin deficiencies due 
to large dosage of a single B factor; 14-14 
plus py? idoxine to improve utilization 
of unsaturated fatty acids in normal 
diets!*-!7 and ascorbic acid'* for support 
against degenerative arterial changes. 


Bibliography: W.B., Jr., and Flinn, J. H.: 
Flinn, J. H.: J.A.M.A. 165:234 (Sept. 21) 1957. 3. O'Reilly, P O.: Canad. M. A. J. 78:402 (March 15) 1958. 4. Altschul, R., 


and Hoffer, ‘< Arch. Biochem. 73:420, 1958. 5. peer. R. 
Circulation 17:497, 1958 6. Altschul, R., 
J. Ment. Sc. 103:810, 1957. 


and Hoffer, A 


Circulation 16:499, 1957. 7. Hoffer, ke 
8. Parsons, W. B., Jr., and Flinn, a. H: 


(vitamin B,. activity), 10.0 meg. Dosage: Initial 
Dosage—2 capsules four times a day after meals 
for twelve weeks. Thereafter dosage should be 
adjusted according to response. Maintenance 
requirements may vary from 1 capsule q.i.d. to 
4 capsules q.i.d. Supply: Bottles of 100. 

WAMPOLE LABORATORIES, STAMFORD, CONNECTICUT 


A.M.A. Arch. Int. Med. 103:783, 1959. 2. Parsons, W. B., Jr., and 
W. P; Berge, K. G.; Barker, N. W, and McKenzie, R. F: 


and Callbeck, M. J.: 
Circulation 16:499, 1957. 9. Achor, R. W. P; Berge, 


K. G.; Barker, N. W.,, and McKenzie, B. F: Circulation 16:499, 1957. 10. O'Reilly, PB O.; Demay, M., and Kotlowski, K.: Arch. 
Int. Med. 100:797, 1957. 11. deSoldati, L.; Stritzler, G., and Balassanian, S.: Prensa méd. argent. 44:3286 (Nov. 8) 1957. 12. 


Parsons, W. B., Jr., et al.. 


Proc. Staff Meet. Mayo Clin. 31:377 (June 27) 1956. 13. Altschul, R; Hoffer, A., 


and Stephen, 


J.D.: Arch. Biochem. 54:588, 1955. 14. Seebrell, W H., and Harris, R. S.: The Vitamins; Chemistry, Physiology, Pathology, 
New York, Academic Press, 1954, vol. 2, p. 551. 15. Gregory, L.: J. Ment. Sc. 101:85, 1955. 16. Sinclair, H. M.: Lancet 1:381, 
1956. 17. Page, I. H., et al.: J.A.M.A. 164:2048 (Aug. 31) 1957. 18. Rosenfeld, L.: Am. J, Clin. Nutrition 5:286, 1957. 
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squeeze of modern diuretics 
gies excess fluids — but loss 
of potassium is unavoidable 


It must be replaced. 


elixir 


(Potassium Gluconate, W-T) 


READILY 
ABSORBED 


REMARKABLY 
WELL TOLERATED A tablespoonful of KAON Elixir twice daily (30 cc.) 
° supplies the normal daily potassium requirement 
EXTREMELY (38.4 mEq.)—approximately equal to the elemental 
PALATABLE potassium in one fifth gallon of orange juice. One 
& teaspoonful (5 cc) = 6.4 mEq. of K in 500 mg. KCl. 
AVOIDS 
UNCERTAINTIES OF 
WITH ADRENAL CORTICOID THERAPY, 
DANGERS OF KAON IS USEFUL IN PREVENTING 
INTRAVENOUS 
cae POTASSIUM DEPLETION. 


W. J. Kolff, “Acute Renal Failure: Causes 

and Treatment,” The Medical Clinics of 

North America, 30:1052 (July 1955). 

Peter Forsham, “Symposium on Adrenal 
oa Therapy,” Metabolism, 7:19 (Jan. 
} 958). 


References: 


THE WARREN-TEED PRODUCTS COMPANY 
COLUMBUS 8, OHIO 
, Dallas Chattanooga Los Angeles Portland 
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FOR GREATER 


LATITUDE 
IN SOLVING 


THE PROBLEM 
HYPERTENSION 
WITHOUT 
SIGNIFICANT 


POTASSIUM 
DEPLETION 


NEW 


RAUTRAX, a combination of Raudixin with 
Ademol (fiumethiazidey—the new, safe nonmer- 
curial diuretic—controls all degrees of hyper- 
tension. Elimination of excess extracellular 
sodium and water is rapid and safe.'° Potas- 
sium loss is less than with other nonmercurial 
diuretics;!* and, in addition, Rautrax increases 
protection against potassium and chloride 
depletion during long-term management by 
including supplemental potassium chloride. 


The dependable diuretic action of Ademol 
rapidly controls the clinical and subclinical 
edema often associated with cardiovascular 
disease. And after Rautrax has normalized 
the fluid balance, the normal serum electro- 
lyte pattern is not altered appreciably by 
continued administration.* Ademol also 
potentiates the antihypertensive action of 
Raudixin.’ In this way a lower dose of each 
component controls hypertension effectively 
and safely .. . with fewer side effects. 
REFERENCES: 1. Montero, A. C.; Rochelle, J. B., Ill, SQUIBB 


and Ford, R.V.: New Engiand J. Med. 260:872 (April 23) 

1959. 2. Fuchs, M.; Bodi, T., and Moyer, J. H.: Am. 

J. Cardiol. 3:676 (May) 1959. 3. Fuchs, M., and others: 

Monographs on Therapy 4:43 (April) 1959. 4. Montero, 

A. C.; Rochelle, J. B., tll, and Ford, R.V.: Am. Heart J. 

57:484 (April) 1959. 5. Rochelle, J. B., 111; Montero, 

A.C., and Ford, R. V.: Antibiotic Med. & Clin. Ther. 6:267 Squibb Quality— 
(May) 1959. LITERATURE AVAILABLE ON REQUEST the Priceless Ingredient 


RAUTRAX 


RAUDIXIN (Squibb standardized whole root Rauwolfia Serpentina) / ADEMOL (Squibb Fiumethiazide) / POTASSIUM CHLORIDE 
*RAUDIXIN ®,‘RAUTRAX’ AND ‘ADEMOL’ ARE SQUIBB TRADEMARKS 


In San Francisco Visit Our Exhibit, Booths 26 and 27 
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THE BULLETIN OF THE AMERICAN 
COLLEGE OF PHYSICIANS 


This new publication replaces the News Notes section of the ANNALS OF 
INTERNAL MEDICINE. The ANNALS OF INTERNAL MEDICINE will 
still retain a limited ““Announcements”’ section and will continue to publish certain 
material relating to the Annual Session programs of the College, a calendar and 
announcements of Regional Meetings, and schedules and announcements of 
A.C.P. Postgraduate Courses. 


Contents of the BULLETIN: 
Notices of important College Meetings and activities; 


Announcements of special interest to physicians covering the broad field of 
internal medicine; 


Selected, significant information relating to A.C.P. members; 
Information and announcements from A.C.P. Governors and Officers; 
Obituary notices; 

Announcements of fellowships, scholarships and awards; 


Election of new members. 


Distribution: 
Without charge—1. All A.C.P. members receiving the ANNALS OF IN- 
TERNAL MEDICINE 


2. All direct subscribers to the ANNALS OF INTERNAL 
MEDICINE, upon request 
Subscription: 


Non-members, libraries and other interested parties, $2.00 per annum, post- 
paid; fifty cents extra for postage to subscribers outside the United States, 
Canada and Puerto Rico. 


Published Bimonthly 


Published Bimonthly—February, April, June, August, October, De- 
cember. 


Editor—Tuomas M. McMinvan, M.D., F.A.C.P., Philadelphia, Pennsylvania. 


Information and Subscriptions: 


Address the Executive Director 
AMERICAN COLLEGE OF PHYSICIANS 
4200 Pine Street, Philadelphia 4, Pennsylvania 


Please Mention this Journal when writing to Advertisers 
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IN ARTHRITIS | 


LIQUID 


ASSURES 
ALL THREE 
FACTORS 
ESSENTIAL TO 
SUCCESSFUL THERAPY 


ANTI-INFLAMMATORY AND | 
\ ANALGESIC BENEFITS © 
to relieve pain, 


UNEXCELLED 
SAFETY TOLERANCE 
bypassing the notably free of 


therapeutic é gastrointestinal irritation 
risks and limitations and side effects... 
of steroids, phenylbutazone, a pleasant liquid, 


aspirin” 7 easy to swallow 


‘ARTHROPAN LIQUID provides the newly synthesized Choline Salicylate, the potent anti-inflam- 
matory/analgesic agent of unexcelled effectiveness, safety and tolerance. The use of ‘ARTHROPAN’ 
LIQUID alone will usually give optimal results, even in patients previously on steroids or phenyl- 
butazone, or in patients who cannot tolerate therapeutic dosages of ordinary salicylates. Concomitant 
administration of ‘ARTHROPAN LIQUID with the other agents may be desirable, since this frequently 
will permit reduced dosages of the more hazardous agents...Supplied in a cherry-flavored liquid of 
unusual palatability, 16 ounce and 8 ounce bottles. 


The Ryrduc Frederick Co, DEDICATED TO PHYSICIAN AND PATIENT SINCE 1892 
as “ NEW YORK 14,N.Y. | TORONTO 1, ONTARIO 


© Copyright 1960, The Purdue Frederick Company 


~ In San Francisco Visit Our Exhibit, Booth 14 
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INJECTION 


ARAMINE 


METARAMINOL 


provides combined pressor, myocardium- 
Stimulating effect with no tissue slough reported 


ARAMINE ‘‘Metaraminol combines strong pressor effect with 
myocardial-stimulating action .. .""! 

ARAMINE can be administered for balanced pressor, myo- 
cardium-stimulating effect by any desired route—intravenous, 
intramuscular or subcutaneous—with no reported tissue slough 
and with minimal risk of causing arrythmias. Repeated injections 
of ARAMINE appear to elicit no tachyphylactic response. 

ARAMINE is always ready for immediate use—no dilution is re- 
quired. These advantages of ARAMINE make it equally valuable 
in shock accompanying anaphylaxis, brain damage, infectious 
disease, hemorrhage, surgery, trauma. 


Supplied: in 1-cc. ampuls and 10-cc. vials (10 mg. per cc.). 
ARAMINE is a trademark of Merck & Co., INC. 


ADDITIONAL information is available to physicians on request. Address Professional Service 
Department, West Point, Pa. 

1. Selzer, A. and Rytand, D.A.: COUNCIL ON DRUGS, Report to Council J.A.M.A 168:762, 
(Oct. 11) 1958. 
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90% of anxious, agitated 
and apathetic office patients 


calmed without drowsiness 
and with normal drive restored... 


on one or two 0.25 mg. tablets b.i.d.: 


This is the pattern of performance for 


PERMITIL 


Fluphenazine dihydrochloride 


. 
° 
= 
* 
: 


In Anxiety and Anxiety-induced Depression 


“In contrast to other phenothiazines, it [PErMitTIL] mitigates 
apathy, indifference, inertia and anxiety-induced fatigue. 
Thus, instead of impeding effective performance of daily tasks, 
it increases efficiency by facilitating psychic relaxation. Con- 
sequently, acceptance of this drug, especially by office patients, 
has been excellent.’’! 


@ In 608 patients with anxiety and anxiety-induced fatigue 
or depression, PERMITIL, administered in small daily doses of 
0.5 mg. to | mg., produced significant improvement in 90%.” 
@ PeERMiTIL is virtually free from side effects at recom- 
mended dosage levels. 

w Patients become calm without being drowsy and normal 
drive is restored. 

w Onset of action is rapid; effect is prolonged. 

@ Pearmirtit does not potentiate barbiturates or non-barbitu- 
rate sedatives and can be used with impunity with such agents. 
How to prescribe Permitit: The lowest dose of Permitit that will pro- 
duce the desired clinical effect should be used. The recommended dose 
for most adults is one 0.25 mg. tablet twice a day (taken morning and 
afternoon). Increase to two 0.25 mg. tablets twice a day if required. Total 
daily dosage in excess of 1 mg. should be employed only in patients with 
relatively severe symptoms which are uncontrolled at lower dosage. In 
such patients, the total daily dose may be increased to a maximum of 


2 mg., given in divided amounts. Complete information concerning the 
use of Permitit is available on request. 


supPLieD: Tablets, 0.25 mg., bottles of 50 and 500. 


REFERENCES: |. Ayd, F. J., Jr.: Current Therapeutic Research 1:41 (Oct.) 1959. 
2. Recent compilation of case reports received by the Medical Department, 
White Laboratories, Inc. 


PERMITIL 


WHITE LABORATORIES, INC., KENILWORTH, NEW JERSEY 
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In prophylaxis of angina pectoris 
“The best results...” 


“The best results...in both clinical and electrocardiographic 
response, were observed with a combination of meprobamate and 
pentaerythritol tetranitrate [EQUANITRATE]. . . .”” Russek' so reported 
using double-blind methods in an important new study of penta- 
erythritol tetranitrate, a placebo, meprobamate, and EQUANITRATE. 
EQUANITRATE reduces the frequency and severity of attacks and 
controls angina-triggering emotions. 

; Supplied: EQUANITRATE 10 (200 mg. meprobamate, 10 mg. pentaerythritol tetrani- 


trate), white oval tablets, vials of 50. EQUANITRATE 20 (200 mg. meprobamate, 
20 mg. pentaerythritol tetranitrate), yellow oval tablets, vials of 50. 


1. Russek, H.I.: Am. J. Cardiol. 3:547 (April) 1959. 


bquanitrate 


Meprobamate and Pentaerythritol Tetranitrate, Wyeth 


Philadelphia 1, Pa. 


NEWLY AVAILABLE 
EQUANITRATE 20 


*Trademark 
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in the 
management 
of constipation 


predictable results... 
minimum side effects 


To induce prompt yet gentle 
bowel evacuation, Peri-Colace 
\ is the agent to choose. 

4 Its two active ingredients, 
synergistic in effect, 


imulation Without irritation witout 


st 
| distress or irritation 

} 1. Peristim,® a mild laxative, 
“...exerts its peristaltic 
stimulating action directly 
on the large intestine, 
via the blood stream.”" 

2. Colace,® a non-laxative 
stool softener, maintains 
hydration of the fecal 
material as it passes 
through the intestinal 

tract.? 
Available as: Peri-Colace 
Capsules, bottles of 30, 60 and 


250. Peri-Colace Syrup, 
bottles of 8 oz. 


Bibliography: (1) Lamphier, T. A., and 
Lyman, F. L.: J. Internat. Coll. Surgeons 
31:420-423 (April) 1959. (2) Smigel, J. 0.; 
Lowe, K. J.; Hosp, P. H., and Gibson, 

J. H.: M. Times 86:1521-1526 (Dec.) 1958. 


Mead Johnson 


Symbol of service in medicine 


86160 
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New... conservative treatment 
for muscle and joint disease 


w potent...fast relief in acute conditions 
w safe...even for prolonged use in chronic cases 


low back 
pain 


bursitis 


strains 
and sprains 


traumatic 
conditions 


arthritis 


myalgias 
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SOMA RELIEVES PAIN in a unique way by modifying central perception of pain 
without abolishing natural defense reflexes. 


SOMA RELAXES MUSCLE SPASM... approximately 8 times more potent than 
meprobamate or mephenesin. 


PHYSICIANS’ 

REPORTS: ‘Marked pain-relieving effects of the new drug (SoMa) were seen in con- 
ditions involving muscle spasm and stiffness, whether acute or chronic. 
Relief from pain was usually rapid and sometimes dramatic.” (90 patients.) 
Kuge, T.: To be published. 


“In 86 per cent of the patients there were excellent or good results. ... 
Relief of pain was noted by the patients’ statements, by the diminished 
need for analgesic drugs, and by improved sleep.” (154 patients.) 

Wein, A.B.: The Use of Carisoprodol in Orthopedic Surgery and Rehabilitation. Pro- 
ceedings of the Symposium on the Pharmacology and Clinical Usefulness of 
Carisoprodol. Wayne State University Press, Detroit, 1959, p. 156. 


In a double-blind study, Soma was reported to be “clinically effective to 


a highly significant degree.” (92 patients.) Cooper, C. D., and Epstein, J. H.: 
The Clinical Evaluation of Carisoprodol by a double-blind technique. bid. p. 97. 


Notable safety—extremely low toxicity; no known contraindications; side effects 
are rare; drowsiness may occur, usually at higher dosage 


Fast action—starts to act promptly 


Sustained effect—relief lasts up to 6 hours 
Easy to use—usual adult dose is one 350 mg. tablet 3 times daily and at bedtime. 


Supplied—as white, coated 350 mg. tablets, bottles of 50. 
Also available for pediatric use: 250 mg. orange capsules, bottles of 50. 


(carisoprodol! Wallace) 


The only drug combining analgesia with muscle relaxation in a single molecule 


Bistiocraruy: 1. Berger, F. M., Kletzkin, M., Ludwig, B. J., Margolin, S. and Powell, L. S.: J. Pharm. Exp. 
Ther. 127:66, (Sept.) 1959. 2. Leake, Chauncey D.: Proceedings of the Symposium on The Pharmacology 
and Clinical Usefulness of Carisoprodol, Wayne State University Press. Detroit, 1959. p. 8. 3. Kestler, 
Otto: Ibid. p. 143. 4. Proctor, Richard C.: Ibid. p. 122. 5. Berger, Frank M.: Ibid. p. 25. 6. Goodgold, 
Joseph, Hohmann, Thomas and Tajima, Toshihiro: Ibid. p. 66. 7. Gammon, George D. and Tucker, Samuel 
Ibid. p. 70. 8. Baird, Henry W. and Menta, Dominic A.: Ibid. p. 85. 9. Cooper, C. David and Epstein, 
Jerome H.: Ibid. p. 97. 10. Korst, Donald R., Gerard, R. W., Miller, James G., Small, Iver F., Graham, I. J- 
and Winkelman, Eugene I.: Ibid. p. 104. 11. Friedman, Arnold P.: Ibid. p. 115. 12. Trimpi, Howard D-: 
Ibid. p. 150. 13. Wein, Arthur B.: Ibid. p. 156. 14. Olds, James and Travis, R. P.: Ibid. p. 39. 15. Hess, 
Eckhard H., Polt, James M. and Goodwin, Elizabeth: Ibid. p. 51. 16. Phelps, Winthrop M.: Ibid. p. 131. 17. 
Spears, Catherine E.: Ibid. p. 138. 18. Hyde, L. P. and Hough, Charles E.: Ibid. p. 166. 19. Spears, Catherine 
E. and Phelps, Winthrop M.: Arch Pediat., 76:287 (July) 1959. 20. Phelps, Winthrop M.: Arch. Pediat., 
76:243, (June) 1959. 21. Friedman, Arnold P.: Paper presented at Scientific Meeting, New York State Society 
of Industrial Medicine, Inc., New York, Sept. 30, 1959. 22. Frankel, Kalman: Ibid. 23. Fransway, Robert L.: 
Ibid. 24. Kuge, T.: Unpublished reports. 


Literature and samples on request. yw arsce LABORATORIES, New Brunswick, New Jersey 
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Why man 
hypertensive patient 


prefer 


In San Francisco Visit Our Exhibit, Booths 52, 53, 54 and 55. 
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t spares them the 
sual rauwolfia side effects 


OR EXAMPLE: “A clinical study made of syrosingopine [Singoserp] therapy in 77 ambulant 
tients with essential hypertension demonstrated this agent to be effective in reducing hypertension, 
though the daily dosage required is higher than that of reserpine. Severe side-effects are infrequent, 
d this attribute of syrosingopine is its chief advantage over other Rauwolfia preparations. The 
rug appears useful in the management of patients with essential hypertension.” 


Almost all side effects relieved when Singoserp was 
ubstituted for other rauwolfia derivatives in 24 patients’ 


| Incidence 
ide Effects with Prior Relieved by Not 


Rauwolfia Agent Singoserp Relieved* 


11 


10 1 


lethargy or fatigue 5 5 0 


asal congestion 7 


astrointestinal 2 0 2 
disturbances 


onjunctivitis 1 


wo of the 24 patients had two troublesome side effects. 


(syrosingopine CIBA) 
First drug to try in new hypertensive patients 


First drug to add in hypertensive patients already on medication 


Supplied: Singoserp Tablets, 1 mg. (white, scored); bottles of 100. 


Herrmann, G. R., Vogelpohl, E. B., Hejtmancik, M. R., and Wright, J. C.: J.A.M.A. 169:1609 (April 4) 1959. 
2. Bartels, C. C.: N. E. J. Med. 26/:785 (Oct. 15) 1959. 
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Yew agent for parkinsonism 


brand of biperiden (fe) 
PARKINSON’S DISEASE 


postencephalitic — idiopathic — arteriosclerotic 


DRUG-INDUCED EXTRAPYRAMIDAL DISORDERS 


parkinsonism — dyskinesia — akathisia 


MUSCULAR SPASTICITY NOT RELATED TO PARKINSONISM 


Frequently diminshes akinesia, rigidity, and tremor 
with subsequent improvement in coordinated move- 
ment, gait, and posture. Masklike face disappears. 
Salivation and oily skin are decreased. Oculogyric 
crises are often lessened in intensity and frequency. 


ACTION 


SIDE EFFECTS 
DOSAGE 


Minimum (mainly dry mouth or blurred vision). 


Individual adjustment of dosage is necessary in all 
instances. Dose range extends from 2 mg. to 24 mg. 
daily, in divided doses. 


AVAILABLE Supplied as the hydrochloride salt, 2 mg. bisected tab- 
lets, bottles of 100 and 1000. 


Complete information furnished upon request. 


KNOLL PHARMACEUTICAL COMPANY 


(formerly Bilhuber-Knoll Corp.) 
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FOUND: a dependable solution 


“the commonest gynecologic offige 


“VULVOVAGINITIS, CAUSED BY TRICHOMONAS VAGINAMMER CANDIDA 
ALBICANS, Vaginalis, or other ba still the 
commonés Bynecologic office problem . | chronic or 
mixed Olen extremely Among 75 
patients wil vulvovaginitis caused by or more of these 
pathogens, TRIGOPURON IMPROVED cleared symptoms in 70; vir- 
tually all which had persisted 
despite previous Win agents. “Permanent cure 
both laboratory was achieved in 56... . 
Ensey, J. E.: Am. J. Obst. 772050 


TRIGOEURON 


Improved 


Swiftly relieves and leukorrhea 
= Destroys Trichomenas Candida (Monilia) albicans, 
Haemophilus vaginalis and cultural cures 
where others fail = and 


2 steps to lasting reler: ; 

1. powpeR for weekly office. MicoruR®, 
brand of nifuroxime, 0.596 ame UROMONE®, brand of furazoli- 
done, 0.1% in an acidic base. 

2. for use each morning and 
night the first week and each @igmmthereafter—especially during 
the important menstrual days 0.375% and FuROXONE 
0.25% in a water-miscible basa 


Rx new box of 24 suppositories in applicator 
for more praetical and economi@al therapy. 


NITROFURANS—a unique class @mantimicrobials 
EATON LABORATORIES, NORWIGH, NEW YORK 
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More (onveniont 
A New) Route for 


Relief of 
Recurrent Throbbing 


HEADACHES 


including migraine 
syndromes, 

other vascular 
headaches, 
histaminic 
cephalalgia, 

and occipital 
neuralgia. 


In 2.5 cc. stainless steel vial with 
plastic oral adapter. Each cc. 
contains 9.0 mg. ergotamine 
tartrate. Each depression of 
the metering valve delivers 
0.36 mg. ergotamine tartrate 
self-propelled from the oral 
adapter. 


Medihaler-Er rgotamine 


Oral Inhalation of Micronized Ergotamine Tartrate 


More Effective and Faster Acting 
than | mg. oral or sublingual ergotamine with 


or without caffeine. 


Dosage: A single inhalation Convenient...relief readily available any- 


at onset of headache. Repeat 
where, any time, without delay, without em- 


Any additional inhalations barrassment—vest-pocket size unit travels with 
should be spaced at intervals : 
of not less than 5 minutes. the patient. 

Not more than 6 inhalations 

should be taken in any 24-hour Economical...each vial delivers at least 


period. 50 doses. 


(Riker) California 
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Penicillin (131,056-foid i 


Vancocin (4 to 8-fold increase) 


Fold Increase in Resistance 
8 


tt i 


— 


VANCOCIN 


(vancomycin, Lilly) 


e Vancocin is bactericidal in readily achieved serum concentrations. 

e Vancocin is effective against antibiotic-resistant gram-positive pathogens. 
Cross-resistance does not occur. 

e Vancocin averts the development of antibiotic-resistant organisms. 


Supplied: 

Only as Vancocin, I.V., 500 mg., in 10-cc. rubber-stoppered ampoules. Before 
administration, the physician should consult essential information contained in 
the package. 


EL! LILLY AND COMPANY . INDIANAPOLIS 6G, INDIANA, U.5. A. 
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